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SECTION 1.0
INTRODUCTION AND SCOPE OF WORK

L.E. Carpenter and Company (L.E. Carpenter) is pleased to submit this Workplan for Phase I
ROD Implementation (Workplan) for the former manufacturing facility located at 170 North
Main Street, Borough of Wharton, Morris County, New Jersey. The facility comprises Block
301, Lot 1 and Block 801, Lot 3 on the tax map of the Borough of Wharton. The facility
operated as a manufacturing facility for vinyl wall coverings from 1943 through 1987. It is
currently utilized as subleased warehouse space and for light manufacturing.

The Remedial Investigation (RI) field effort for the L.E. Carpenter facility was initiated in
February 1989. The Draft Report of RI Findings and the Revised Report of RI Findings were
submitted to the New Jersey Department of Environmental Protection and Energy (NJDEPE) in
November 1989 and June 1990, respectively. | A report summarizing the findings of the
Supplemental RI sampling effort, was submitted to NJDEPE in November 1990. NJDEPE
requested additional investigations in 1991. Various field efforts were completed and reported
to NJDEPE as each was completed. A Final Supplemental Remedial Investigation Report was
presented in September 1992 which summarizéd the findings of the investigative efforts

undertaken since the Supplemental RI submittal in 1990. '

‘Based on the findings of the RI, the Risk Assessment I(RA) and the Feasibility Study (FS), and

as presented in the Record of Decision (ROD), remediation is required for the following
areas/media:

inorganic soil hot spots,

organic soil hot spots,

PCB contaminated soils,

former waste disposal area,

organic contaminated soils in the eastern portion of the site,
light non-aqueous phase liquid (LNAPL) on the water table, and
shallow groundwater |

The objectives of the remedial action at L.E. Carpenter are to:

*  Remediate the possible environmental and human health impacts by reducing
contaminant levels, exposure or both in compliance with the requirements of
the Comprehensive Environmental Response, Compensation ‘and Liability
Act of 1980 (CERCLA, also known as Superfund), and the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and state-established
regulations for the site.
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* Enable delisting the site from the National Priorities List (NPL) after
completion of remédiation.;

In order to accomplish these objectives, the remedial action plan requires that several tasks be
performed. These include excavation of hot spot soils, in-situ biological treatment of organic
contaminated soils located in the eastern portion of the site, active recovery of LNAPL, and
extraction of groundwater contaminated with dissolved phase organic contaminants. Extracted
groundwater will be treated in an above ground biological reactor. Activities which support the
planned remedial action (i.e., design of the groundwater treatment system) will also be
performed.

The remedial action has been divided into twowphases The phases are defined as follows:

® Phasel - excavation/disposal of hot spot soils
- groundwater remedial design data collection

‘ [
® Phase I - Stage I groundwater (acﬁve product recovery) _
- Stage II groundwater (dissolved phase groundwater remediation)
- in-situ organic contaminated soils treatment

This Workplan describes the activities which will:be fundert,a‘ken to accomplish Phase I remedial
activity. The Workplan consists of four sections and nine appendices.

Section 1.0, Introduction and Scope, provides an overview of the objectives of the scope of work
for the remedial action planned. Section 2.0, Remedial Investigation Report Summary, presents
a brief history of the facility, the investigations'conducted to date and the findings of those
investigations. This section also defines the areas of concern that will be addressed during the

‘Phase I remedial action. Section 3.0, Phase I Soil Hot Spot Remedial Action Plan, describes

in detail the planned remedial actions for the soil ,}lot spots identified in the ROD. Section 4.0,
Groundwater Remedial Design Data Acquisi%iQn”;?._nd Wellfield Upgrade, discusses the aquifer .
testing and chemical analysis which will be performed to provide data to support the design of
the groundwater treatment system. '

Appendix A presents the schedule for Phase I field activities. Appendix B provides a budgetary
cost estimate for performing Phase I remediation.' Appendix C is the Quality Assurance Project
Plan (QAPP), which specifies the field and analytical procedures that will be followed to assure
that the data quality objectives for the project are met. Appendix D is the Site Health and Safety
Plan (HASP). Appendix E lists the soil and, groundwater remedial goals, as specified by the
ROD. Appendix F identifies the permits which will be required prior to initiating Phase I field
activity. Appendix G, the Wetland Mitigation Plan, describes in detail the activities to will be
performed to restore wetlands which may be disturbed during excavation of hot spot soils.
Appendix H is the Soil Erosion and Sediment Control Plan, which discusses the engineering
controls which will be used to control soil erosion and sedimentation associated with the
excavations and excavated soils. SR
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SECTION 2.0

REMEDIAL INVESTIGATION REPORT SUMMARY

The Remedial Investigation (RI) field effort for the L.E. Carpenter facility was initiated in
February 1989. The Draft Report of RI Findings and the Revised Report of RI Findings were
submitted to NJDEPE in November 1989 and June 1990, respectively, A report summarizing
the findings of the Supplemental RI sampling effort, was submitted to NJDEPE in November
1990. NIDEPE requested additional investigations in 1991. Various field efforts were
‘completed and reported to NJDEPE as each was completed. A Final Supplemental Remedial
Investigation Report was presented in September 1992 which summarized the findings of the
investigative efforts undertaken since the Supplemental RI submittal in 1990. This section of
the Remedial Action Work Plan will summarize the significant findings of all the RI sampling
programs as presented in the referenced reports.

2.1 INTRODUCTION AND HISTORY

The L.E. Carpenter facility is located at 170 North Main Street, Borough of Wharton, Morris
County, New Jersey. The location of the facility is shown in Figure 2-1, Topographic Map of
the L.E. Carpenter Facility, Wharton, New Jersey. The facility comprises Block 301, Lot 1 and
Block 801, Lot 3 on the tax map of the Borough of Wharton.

The L.E. Carpenter facility operated as a mandfgctpring facility for vinyl wall coverings from
1943 to 1987. Itis currently utilized as subleased warehouse space and for light manufacturing.

Figure 2-2 depicts the major features of the site and illustrates the immediate environmental
setting. The site occupies approximately 14.6 acres northwest of the intersection of the
Rockaway River and North Main Street. The site is situated within a mixed commercial/
industrial/residential area. The Rockaway River borders the site to the south; a vacant lot
(Wharton Enterprises, Inc.) lies to the east; and a large compressed gas facility (Air Products
Inc.) borders the site to the northeast. Additional industrial sites are located to the south of the
site. The residential portion of the Borough of Wharton is separated from the site by Ross
Street, which is located on the northwestern side of the site.

The site is located within the Dover Mining District, which is one of the oldest mining districts
in the country. Iron ore was extracted from tliree mines in the vicinity of the site from the late
1800s to the early 1900s. The Washington .Fcr‘géMine and the West Mount Pleasant Mine were
located directly on what is currently the L.E. Carpenter property. The Orchard Mine was
located on the southern side of the Rockaway: River, approximately 200 feet south of the
Washington Forge Pond. The Washington Forge and West Mount Pleasant mines operated
intermittently between 1868 and 1881. The Orchard Mine was operated intermittently between
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1850 and 1910. Tailings from the Washmgton Forge and West Mount Pleasant mines are
thought to have been disposed of on site.

The L.E. Carpenter facility was involved iri the producnon of Vicrtex vinyl wall coverings from
1943 to 1987. The producuon of vmyl wall covenngs involves several manufacturing processes
which were carried out in the various buﬂdmgs comprising the L.E. Carpenter facility. Upon
delivery to the facility, rolls of v1rg1n cotton'cloth were washed (deswed) to remove starch and
cotton particles. The first step in the manufactunng process is referred to as lamination.

" Lamination involves the bonding of fabric to. the vinyl film using a plastisol adhesive in

conjunction with heat and pressure. The fabnc/ﬁlm laminate is then coated. with a plastisol
compound in order to texturize the matenal 1in preparation for printing. The pnntmg process
involves the application of decorative pnnt patterns and/or protective topcoat finishes. When
printing is completed, the product is mspected and ;packaged for shipment to the consumer. The
facility was originally heated by coal and later converted to #6 fuel oil.

The active production of vinyl wall covenngs ceased in 1987. Since that ttme the portton of
the facility east of the railroad tracks has been inactive. Access is currently restricted to the area
east of the railroad track by an eight-foot hlgh chain-link fence. The buildings west of the
railroad tracks have been subleased as warehouse space and manufacturing operattons

In response to sampling efforts conducted by the NJDEPE in 1980 and 1981, L.E. Carpenter
and NIDEPE entered into an ACO in 1982, wluch required L.E. Carpenter to:

* Remove the waste sludge from the’ unhned surfacé impoundment.
® Define the full extent of chemical co',;" unds floating on the groundwater.
® Decontaminate the groundwater beneath the site as follows:
- Remove the immiscible chemi compounds from the groundwater.
- Remove dissolved volatile . orgamc compounds (VOC), including hazardous
substances from the groundwater beneath the site.
*  Monitor groundwater quality according to the following schedule:
- Collect samples to be analyzed for specific VOC every two months for a six-
month period beginning on or; about June 1982 and quarterly thereafter.
- Take measurements every month‘ to. determme groundwater flow direction(s) and
the thickness of the free ﬂoatmg organic compounds floating upon the
groundwater. ‘

On 24 February 1983, an Addendum (1983 Addendum) was added to the 1982 ACO to clarify
its provisions. :

Pursuant to the requrrements of the 1982 ACO and the 1983 Addendum, L.E. Carpenter took
the following actions: in April and May 1982 ‘L.E Carpenter removed over 4,000 cubic yards

of waste from the surface impoundment and wthereafter implemented a groundwater quality
monitoring program On 11 May 1984, L E Carpenter initiated removal of the immiscible

|
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chemical compounds from the top of the water table beneath the site using a passive recovery
system,

On 26 September 1986, an additional ACO was entered into which superseded the 29 January
1982 ACO and the Addendum of 24 February 1983, except all requirements of the Groundwater
Decontamination Plan dated 31 October 1983, as approved with conditions by NJDEPE on 26
January 1984 were incorporated. Under the terms of the Amended 26 September 1986 ACO,
L.E. Carpenter initiated a RI/FS of its former manufacturing facility in Wharton, New Jersey.

An RI was completed in 1991. Post-RI field activities were conducted in 1993. The RI
concluded that contaminants have been or may have been released from a variety of sources at
the site. The identified sources include:

An unlined surface impoundment

Process discharges

Raw material storage

The former tank farm area and other USTs
On-site disposal

Historical coal storage and mining operations

Except for the disposal area in the northeastern corner of the site, these sources have since been
mitigated. However, secondary sources remain. These include the immiscible product layer,
contaminated soil, the former disposal area, and ¢ontaminated groundwater.

In general, contaminants have historically moved into the soil and eventually leached (depending
on their solubility) to the shallow groundwater. The former tank farm, underground storage
tanks, and unlined lagoon have all been removed and disposed of off site. A dissolved organic
contaminant plume is present in shallow groundwater, above the clay layer, on site and in the
immediate vicinity of the L.E. Carpenter site. The plume is comprised mainly of xylene,
ethylbenzene, toluene, and DEHP. The shallow groundwater plume appears to be contained by
the Air Products drainage ditch and a variable clay lens on the Wharton Enterprises property.

The plume extends approximately 200 feet onto the Wharton Enterprises property. The areal
extent of the plume has been established.

Historical migration and seasonal fluctuation of the floating product and contaminated
groundwater has contacted and, in turn, coritarninated soils near the water table. Isolated areas,
mainly associated with building loading docks and raw material storage, contain elevated levels
of lead in surface soils.

Contaminant migration has been mitigated and slowed by the implementation of a passive
product recovery system which has been operational since 1984 and upgraded in 1991 and 1993.
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2.2 GEOLOGY AND HYDROGEOLOGY
2.2.1 Geology

The geology of the L.E. Carpenter site 1s generally charactenzed by layers of unconsolidated
sediment filling a bedrock trough. The deepest ‘sedimentary unit overlying fractured granitic
bedrock is stratified drift. Overlying thls (umt is a layer of coarse-grained glacial outwash.
Above the glacial outwash are ﬁner-gramed Quatemary deposits formed by the Rockaway River.
The bedrock surface underlying the site has a trough-like morphology. The axis of this bedrock
valley trends approximately east-southeast.: The observed depth to bedrock ranges from 165 feet
at MW-11d to 46 feet at MW-17d near th river. The bedrock is described as medium to
coarse-gramed granite and exhibits some honzontal to near-verucal fractures.

The deepest unconsolidated unit encountered at the site is the Pre-Late Wlsconsm stratified drift
deposit (Qplwg). This unit is heterogeneous and consists pnmanly of gray/brown interbedded
and sometimes crossbedded coarse to fine sand. The bedding is generally horizontal, therefore,
the hydraulic conductivity of this unit is beheved to be greatest in the horizontal direction.

Overlymg the stratified drift are Rockaway Rrver outwash deposits (Qr). They were deposited
in deep channels cut into the underlying stranﬁed drift. These channels are filled with gray,
coarse to fine gravel ‘with abundant cobbles and boulders This unit is also heterogeneous.

Finer grained river deposits (Qal) were’i epomted over the outwash deposlts These
heterogeneous river deposits vary from den‘r gray clay to gravelly sand and they occupy the
upper 10 to 15 feet BGS over much of the\ utheastem portion of the site. Several silt/clay
layers exist in this unit and the shallowest! m jor clay layer is relatively continuous over much
of the site. This upper clay layer is truncated by the Rockaway River to the south and varies
in thickness from absent in certain locatxons to approx1mately 12 feet in thickness near MW-6
and WP-A7. The upper clay layer forms an 1mportant low permeability barner

In the vicinity of MW-22, MW-25 and MW-21 the upper clay layer is characterized as gray and
very stiff. The unit extends northward from MW—6 and extends to the bottom of the Air
Products drainage ditch. Ornly a very thm (approxxmately three (3) inches). clay layer was
observed at MW-24,

The upper surface of the upper clay layer 1s undulatory as is typlcal of river flood deposits
reworked by subsequent river meandering. Coarser silty sands, gravels and boulders exist above
and below the upper clay layer.

To summarize site geology, the lowermost sedlmentary unit above bedrock consists of stratified
drift deposits. Higher permeablhty channel-gravel deposits are incised into these deposits.
Rockaway River Quaternary river deposits overhe these deposits. The uppermost clay layer in
the heterogenous Quaternary river deposxts 1s a w1despread low-permeability layer
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A more detailed description of the geology at the site may be found in the Final Supplemental
Remedial Investigation (FSRI) [WESTON, September 1992].

'2.2.2 Hydrogeology

During the remedial investigation, the subsurface hydrogeology of the site was divided into
shallow (0 to 30 feet BGS), intermediate: (31 0140 feet BGS) and deep (41 to 170 feet BGS)
aquifer zones. Furthermore, in the area of J Qua,temary river deposrts (Qal sﬂt), at 0 to 15 feet
BGS, the first groundwater encountered (potentlally perched) is referred to as the shallow(a)
aquifer zone. This aquifer zone appears to ‘be, hydraulically connected to the Air Products

 drainage ditch. The intermediate and deep, aqurfer zones are monitored via wells screened solely

within the stratified drift deposits (Qplwg). (IThe ‘shallow aquifer zone(s) are monitored via wells
screened across the water table within the ‘_ockaway River outwash deposits (Qr) and/or the
Rockaway River deposits (Qal). The followmg are srgmﬁcant hydrogeologic characteristics for
the site: ) .

® The Record of Decision (ROD) mdlcated no further action was necessary for the
deep aquifer zone. The vertical ﬂow dlrecuon is oriented upward between the deep
and the intermediate aquifer zones

* The ROD indicated no further actron was necessary for the intermediate aquifer
zone. Within the intermediate ! aqurfer zone, horizontal groundwater flow vectors
were oriented west to east. The vertrcal flow vectors are oriented downward
between the shallow and mtermedrate aquifer zones.

® -The shallow aquifer zone(s) features a recharge boundary along the Rockaway
River, a local recharge zone certered on MW-11s, and a discharge boundary along
Air Products drainage ditch. The overall horizontal flow direction is west to east.
It is probable that the upper srlt/clay unit may act as a semi-permeable divide
between the water table and the; deeper groundwater units. The shallow(a) aquifer
zone may be defined as that poruon of the groundwater above the upper clay/silt
unit.

A more detailed discussion of the site specrﬁc hydrogeology may be found in the FSRI report
(WESTON, 1992). ‘
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2.3 FLOODPLAIN DELINEATION AND WETLANDS ASSESSMENT

2.3.1

The areal extent of the 100- and 500-year ﬂood plams are depicted on Plate 1 (which is included
in this Workplan by reference) in the FSRI; The design of the Washington Forge Pond dam is
such that blockage of the spillway would result 1n spillage over the section of the dam north of
the water tower along Main Street. In that event, much of the area north of the Central Railroad
nght-of-Way (railroad ROW) would lie w1thm both the 100- and 500-year flood plains. This
area is labeled Area A on Plate 1. The topographlcally elevated bed of the railroad ROW would
el nngthearealabeledAreaBonPlatel Since
much of the Area B is topographlcally elev: compared to the Rockaway River bed, this area
would be unaffected by floodwater emanat ing! from the madin channel of the river. Therefore,
most of Area B lies outside the 100- and SOO-year flood plains. Only the eastern perimeter of
this area (i.e., the strip along the Wharton Enterpnses property boundary and along the Air
Products dramage ditch) lies within both the *100- and 500-year flood plains. The Wharton
Enterprises portion of the site lies within both the 100- and 500-year flood plains.

2.3.2. M_ant

The wetlands assessment, performed by BcolScrences, Inc. of Rockaway, New Jersey, in August
1991, indicated the presence of wetlands at th L. E Carpenter facility. Approximate locations
of wetlands on-site and on adjacent propertles are presented in Figure 2-3, duplicated from the
Wetlands Assessment Report. On-site wetlands appear to be limited to a narrow strip adjacent
to Washington Forge Pond on the southwest border of the property; a stnp adjacent to the
Rockaway River on the southeast border of the property, and a small area in the vicinity of the
former penstock outfall.

A more extensive wetlands area was 1dent1ﬁed on Axr Products property which is assoclated with
the drainage ditch on its western leg. This aréa iextends northwest to the common property
boundary of Air Products and L.E. Carpenter., ‘Wetlands were also identified extendmg from
the northeast leg of the dramage ditch through Wharton Enterprises property to the Rockaway
Rrver

The wetlands 1dent1ﬁed at the L.E. Carpenter fac111ty were classified as being of ordinary
resource value. As such, they are subject toa 50 foot transition zone.

24 SITE REMEDIAL ACTIVITIES
This subsection of the report will summanze the investigative and remedlatlon activities

completed to date as well as provide a chronology of documents previously submitted to the
NIDEPE. ,
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Several site investigation and remediation activities have been completed. In 1982,
L.E.Carpenter removed 4,000 cubic yards of sludge and soil from the former surface
impoundment. The starch drying beds were excavated and backfilled. Since May 1984, more
than 5,000 gallons of floating product has been recovered from a series of recovery wells located
primarily on the eastern side of the site. In 1991, the existing groundwater recovery system was
upgraded and three additional recovery wells were installed in order to enhance the removal of
the immiscible product. Product recovery rates increased ten-fold with the additional recovery
wells and a more efficient skimmer system. Three additional large diameter recovery wells were
installed in October 1993. During March 1994, the recovery system was further upgraded by
the installation of two additional two-inch skimmer ‘pumps in existing monitoring points, and one
four-inch skimmer pumps in each of the three latge diameter recovery wells.

In 1989, an extensive asbestos removal was completed in Buildings 12, 13, and 14. All
drummed raw materials have been removed from the site. In September 1991, process piping,
tanks and appurtenances in Building 13 were decontaminated and disposed of off site and
Building 9 interior was decontaminated. In December 1991, Buildings 12 (former boiler house),
13, and 14 were razed.

All underground and inactive aboveground storage tanks were decommissioned and removed
from the facility in 1990 and 1991. The underground storage tanks were closed in accordance
with procedures established by the NJDEPE Bureau of Underground Storage Tanks (BUST)
under an approved tank closure plan (August 1990).

The initial RI was completed in 1989. The SRI was completed in 1990 and several additional
focused investigations were completed in 1991. Each investigation resulted in a submittal to
NIDEPE. The FSRI report presented and summarized the findings of the investigative efforts
completed since the submittal of the SRI. The FSRI was submitted and accepted by NJDEPE
in September 1992.

2.5 FINDINGS OF THE REMEDIAL INVESTIGATION

A primary focus of the RI and Supplemental RI was the determination of the extent of
contamination related to the former on-site waste impoundment. The RI included a soil gas
survey, surface and subsurface soil sampling, sediment sampling, surface water sampling, and
groundwater sampling.

A soil gas survey indicated the presence of ethylbenzene, xylene, toluene, and naphtha-related
compounds in several areas on site. These data points were used to identify test pit and hand-
auger samplipg locations.

The soil investigation, consisting of test pit.and hand auger sampling, indicated contamination
exceeding soil cleanup criteria in the following areas:
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MANAGERS DESIGNERS COMSULTANTS

Volatile organic (VO) and base neutral (BN) compounds in the areas of the former
impoundment and tank farm. The. VO compounds primarily detected were xylenes
and ethylbenzene; the BN compound detected at the highest concentration was
DEHP.

BN compounds (primarily DEHP) in the soil hot spots around underground storage
tank pairs E-3 and E-4, and E-5 and E-8. BN compounds were also detected in
several isolated surface soil samples associated with loading docks at Building 14,
and a floor drain at Building 14.

Elevated metals (primarily lead and antimony) in several hot spot locations,
generally associated with former loading docks.

An area in which a heterogeneous waste/fill material was visually identified. This
area is located near the eastern border of the property and referred to as the former
waste disposal area.

Polychlorinated biphenyls (PCBs) on the Wharton Enterprises Property at
concentrations less than the New Jersey hazardous waste limit (50 mg/kg), but
greater than soil cleanup criteria. The PCB of concern at the facility is Aroclor
1254.

Groundwater flow patterns and the extent of groundwater contamination are discussed in depth
in Section 4.3 of the FSRI (WESTON, 1992). - Consistent with historical measurements, shallow
groundwater is flowing in a northeasterly duecuon and is discharging to the drainage ditch. The
Rockaway River, adjacent to the site, has eons1stently acted as a recharge zone.

The areal extent of groundwater contammauon is presented in Figures 2-4 and 2-5.
Contamination originating from L.E. Carpenter in the shallow groundwater zone is bounded by
the Air Products drainage ditch to the north and MW-25 to the east.

Based on the findings of the RI and the Rlskl Assessment, the ROD indicated no further action

intermediate groundwater,
deep groundwater,
surface water, and
surface sediment.
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Remediation is required for the following dréas/media:

inorganic hot spots,

organic hot spots,

PCB contaminated soils,

former waste disposal area,

organic contaminated soils in the eastern portion of the site,
light non-aqueous phase liquid on the water table, and
shallow groundwater.

2.6 POST-RI ACTIVITIES

2.6.1 Caisson Installation

Three large diameter recovery wells were installed on 26 and 27 October 1993. The new
recovery wells were installed to enhanced the passive recovery of the light non-aqueous phase
hqmd (LNAPL) at the site. The specifications to which the wells were installed were described
in the work plan submitted to the NJDEPE dated 9 July 1993.

‘The 24-inch caissons were installed with a track excavator by WESTON personnel under the
direct supervision of a New Jersey licensed well driller. The caissons were installed under well
permit numbers 25-44147, 25-44148, and 25-44149. The caissons have been des1gnated as
CW-1, CW-2, and CW-3, respectively.

On 28 and 29 October 1993, the new c‘aisso‘n wells were developed using overpumping, and
pump and surge methods of development. During the week of 28 March 1994, a four-inch
skimmer unit was installed in each caisson. Two-inch skimmer units were installed in two
additional monitoring points. Passive recovery of LNAPL is continuing at nine (9) locations
(MW-3, MW-10, MW-11S, CW-1, CW-2, CW-3 RW-2, RW-3 and WP-B4).

2.6.2 B A lineation

On 27 and 28 December 1993, soil samples were collected to delineate the locations of surface
soils on adjacent properties with PCB concentrauons in excess of remedial standards. The
sampling plan was demgned to allow for a stat1sncal determination of the areal extent of soils
with PCB concentrations in excess of the s1te specific remedial standard.

The locations of the RI samples were ﬁeld‘ located by triangulation from existing reference
points. A 10 foot by 10 foot grid was laid out. Surface soil samples were collected from the
0 - 6 inch interval at grid nodes, as identified in Figure 2-6. Grid nodes lying within the area
bounded by the RI soil samples were assumed to be contaminated with PCBs at concentrations
which exceed remedial standards.
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All collected samples were extracted upon submittal to the laboratory. A phased approach was
taken in determining which samples to analyze Analysis was initially requested for samples
collected on a 20 foot by 20 foot grid. Sample spacing was slightly modified from the plan
based on field conditions (for example, msufﬁcxent soil for sample collection at a grid node due
to surface features). Those results were reviewed in order to determine which additional sample
extracts required analysis to further refine extent of soils requiring remediation for PCBs.

A total of 96 soil samples were collected. A total of fifty-five soil samples, two field duplicates
and one field blank were analyzed for PCBs by ‘Method 8080, (USEPA SW 846, Test Methods
for Evaluating Solid Waste, Third Edition). - The analyses indicated the presence of Aroclor
1254 at concentrations ranging from 0.14 parts per million (ppm) to 45 ppm. No additional
PCB aroclors were detected. The concentrations of Aroclor 1254 detected in the samples are
presented on Flgure 2-6. Review of these results indicate that surface soils with PCB

concentrations in excess of remedial goals cover an area approximately 11850 f2.

2.7 DEFINITION OF PHASE I AREAS OF CONCERN

Phase I areas of concern are limited to soil "hot spots” that were identified during the RI. Post-
RI investigations have further delineated the extent of two of the hot spots, namely the former
disposal and PCB areas. The following subsections describe the locations, contaminants, and
concentrations of the hot spots which will be remediated as part of the Phase I Remedial Action
program. The areas described are deplcted on Figure 2-7. Remedial goals for the site, as
included in the ROD, are presented in Appendli E.

2.7.1 Inorganic Hot Spots

Five locations identified during the RI indicated the presence of inorganic compounds, pnmanly '
antimony and lead, at concentrations exceeding the sue specific cleanup goals as defined in the
ROD

Hot spot A is located adjacent to the northwestern loading dock of Buﬂdmg 9 Hand auger
sample HA-19 was used to identify this hot spot. The sample indicated antimony at a
concentration of 828 mg/kg at a depth of 0 - 0. 5 feet BGS. Analysis for hand auger sample HA-
18, located approximately 20 feet from HA-19, did not detect antimony. This hot spot is
estimated to encompass an area of 20 feet by 20 feet by 2 feet depth, for a total volume of 30
yd®. No contaminants other than antimony were detected at concentrations which exceed cleanup
criteria.

Hot spot B is located adjacent to the western loading dock of former Building 14. Hand auger
sample HA-4 was used to identify this hot spot. The sample indicated lead at a concentration
of 2230 mg/kg and chromium at a concentration of 493 mg/kg at a depth of 0 - 0.5 feet BGS.
Hand auger sample HA-5, located apprommately 20 feet from HA-4, did not detect any
contaminant at concentrations which exceeded cleanup criteria. This hot spot is estimated to
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encompass and area of 20 feet by 20 feet by 2 feet depth, for a total volume of 30 yd&. No
contaminants other than lead were detected at concentratlons which exceed cleanup criteria.

Hot spot C is located adjacent to the southern comer of former Building 14. Hand auger sample
HA-2, collected during the RI, was used to 1dent1fy thlS hot spot. The sample indicated lead at
a concentration of 693 mg/kg, antimony at: a concentration of 413 mg/kg, DEHP at a
concentration of 13000 mg/kg at a depth of 0 - 0 5 feet BGS. This hot spot is estimated to be
30 feet by 30 feet by 2 feet depth, for a total volume of 67 yd®.. This hot spot will be
remediated under Phase I for metals. Remedial on will be considered complete under Phase I
when the post-excavation samples ‘indicate morganic‘concentratlons are within the site specific
cleanup goals.

Hot spot D is located in the southern portlon of the site, near the Rockaway River and

monitoring well MW-9. Test pit sample TP-9A ?‘collected during the RI, was used to identify

the hot spot. The sample indicated lead at a.concentration of 6530 mg/kg, and antimony at a
concentration of 438 mg/kg. Sample TP-9B, ected at a depth of 2 - 2.5 feet BGS indicated

lead at a concentration of 338 mg/kg and anum ny ‘at a concentration of 89 mg/kg. This hot

spot is estimated to encompass an area of 30 feet \by 30 feet by 2 feet depth, for a total volume

of 67 yd®. )

The easternmost hot spot identified (mdlcated on ;Fxgure 2-7 as E) is within the physmal confines
of the disposal area (described in Section 2.7. 3 | and therefore is not included in this area of
concern, but will be addressed during remedlatl on of the disposal area.

2.7.2 DEHP/Organic Hot Spots

Five locations were identified as organic hot spots These are defined as areas where soils
indicated the presence of organic contanunants ( primarily DEHP) which exceed the site specific
cleanup criteria. These areas are not conuguous , ‘1th the organic contaminated soils on site, and
are therefore being remediated as hot spots dunng Phase I

A sixth hot spot was not identified by soil samphng results, but rather by free phase product
observed in monitoring well MW=12s. This arefa\ is'being included in Phase I remedial action
because it is not contiguous with the organic | eonmmmatlon The remedial action proposed for
this area is consistent with remedial activities whlch w1ll be performed on other hot spots during

Phase I remediation.

Hot spot 1 is located to the west of buﬂdmg 9, and is assocmted with former underground
storage tanks (USTs) E-3 and E-4. Four test' pit: samples were collected during the RI (1989).

One of these four samples (TP-63) collected at a.depth of 7.5 - 8 feet BGS, indicated the
presence of DEHP at a concentration of 430 mg/kg The concentration of DEHP in the.other
three samples were less than the cleanup cntena of 100 mg/kg.
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Sample TP-63 was collected prior to the tank closures. The tanks were closed in 1991,
following the remedial investigation sample collectxon The tank excavation extended to a total
depth of 5 feet BGS and were filled with certified clean fill. Therefore, the shallowest possible
depth of contaminated soil in this area is 5 feet BGS. Hot spot 1 is estimated to encompass an
area of 15 feet by 15 feet by 5 feet thick, for a total volume of 42 yd®.

Hot spot 2 is located to the west of Building 8, and is associated with former USTs E-5 and E-8.
Eight test pit samples were collected during the RI. Six of the eight samples indicated the
presence of DEHP at concentrations which exceed the cleanup criteria. The hlghest
concentration detected in these samples was 6200 mg/kg. These samples were collected prior
to the tank closures, at depths ranging from 4. 5 5.5 feet BGS.

Tanks E-5 and E-8 were closed in 1991, followmg the remedial investigation sample collection.
The tank excavation extended to a total depth rangmg from 8 feet BGS to 10 feet BGS, deeper
than the RI soil samples. The post closure s011 samples, collected from the bottom of the
excavation, were not analyzed for base neutral extractable compounds. The tank excavations
were ﬁlled with certified clean fill. It is likely that hot spot 2 was remediated during tank
closure activities. Soil samples will be collected and analyzed for DEHP prior to initiating
excavation activities at this hot spot, to determine if contamination remains. If remediation is
warranted, this hot spot, as originally defined in the RI, is estimated to encompass an area of
50 feet by 50 feet by 5 feet thick, for a total volume of 463 yd'.

Hot spot 3 is located adjacent to the southern loadmg dock of former Building 14. Hand auger
sample HA-6, collected during the RI, was used to identify the hot spot. The sample indicated
DEHP at a concentration of 230 mg/kg at a depth, of 0 - 0.5 feet BGS. Hand auger sample HA-
7, located approximately 20 feet from HA-6, did not detect any contaminant at concentrations
which exceeded cleanup criteria. This hot spot is estimated to encompass an area of 20 feet by
20 feet by 2 feet depth, for a total volume of 30 yd3 No contaminants other than DEHP were
detected at concentrations which exceed cleanup criteria.

Hot spot 4 is associated with a floor drain in former Building 14. Hand auger sample HA-1,

collected during the RI, was used to identify the hot spot. The sample indicated DEHP at a
concentration of 15000 mg/kg at a depth of 0 = 0.5 feet BGS. This hot spot is estimated to
encompass an area of 20 feet by 20 feet by 2 feet depth, for a total volume of 30 yd. No

contaminants other than DEHP were detected at concentranons which exceed cleanup criteria.

Hot spot 5 is located on the northern side of former Building 14, adjacent to the former floor
drain discharge point. Hand auger sample HA-3, collected during the RI, was used to identify
the hot spot. The sample indicated DEHP ata coqcentratlon of 160 mg/kg at a depth of 0 - 0.5
feet BGS. This hot spot is estimated to encompass' an area of 20 feet by 20 feet by 2 feet depth,
for a total volume of 30 yd*. No contaminants other than DEHP were detected at concentrations
which exceed cleanup criteria.
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Hot spot 6 is associated with monitoring well MW 12. This location has been included due to
the free product identified in MW-12. The areal extent of the product has been defined by the
location of the A-series well points, and is estimated as 50 feet by 30 feet by 6 feet thickness,
for a total volume of 330 yd®. The contaminants have been tentatively identified (using
fingerprint analysis) as predominantly xylenes, and similar in composition to the floating product
identified under the central eastern portion of the s1te

2.7.3 Disposal Area

The disposal area is located on the eastern portion of the property. The areal extent of this area
was determined using a series of test trenches, ‘installed on site in January 1992. The material
encountered during the test trenching operation was described as a heterogeneous mixture of a
grayish-white chalky fill material, dried sludge, drum debris and metal, and pieces of wood.

Analyses of two samples collected from the ﬁll material indicate the presence of ethylbenzene,

xylenes, methylene chloride, DEHP, antlmony, and lead at concentrations in éxcess of cleanup
criteria. The areal extent of the hot spot will be visually refined during excavation, and is
currently estimated as 8500 fi by 1 foot thickness, for a total volume of 300 yd’.

2.7.4 PCB Contaminated Soils |

An area of soils contaminated with Aroclor 1254 was identified during the RI. The extent of
this area was further defined during the delifieation samplmg conducted in December 1993. This
area is depicted on Figures 2-6 and 2-7. Analyses of 64 surface soil (0 - 0.5 feet BGS) samples
have indicated the presence of Aroclor 1254 at concentrations up to 45 mg/kg. Nine of the
samples were analyzed during the RI, with the remaining 55 samples being analyzed under the
delineation program. The delineation program has indicated an area of 11,850 fi? of surface
soils with PCBs in excess of the cleanup criteria of 2 mg/kg. Assuming a depth of 2 feet, the
total volume of soils associated with this hot spOt is 880 yd'.
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SECTION 3.0
PHASE 1 SOIL HOT SPOT REMEDIAL ACTION PLAN

The following sections describe in detaﬁ the pla‘rfned remedial actions for the soil hot spots
identified in the ROD. A discussion of the f?l‘lpwing items will be included in the description
of the remedial action planned for each hot spot: '

proposed activity,

further delineation,
post-excavation sample analysis,
dust and odor control, -
soil erosion and sediment control,
restoration, and .
disposition of wastes.

Site mobilization activities for the various tas)cs outlined in the Phase I Remedial Action will
include the location and markout of the underground utilities at the site (i.e.: gas, electric,
telephone, cable television, water and sewer). A request for the mark-out of each utility at all
of the site excavation areas will be placed by telephone to its respective supplier if it is not
covered by the local one-call number (1-800-272-1000). Confirmation numbers will be obtained
from each utility prior to excavation or other intrusive sub-surface activities. The standard color
codes for the subsurface utilities will be incorporated into the site Health and Safety Plan
(through the daily briefings), and will be familiar to all site individuals involved in intrusive
Co b
Other pre-mobilization activities will include the procurement of the necessary personal
protective equipment, air monitoring equipment, sampling equipment, excavation machinery,

'vapor suppressive equipment, and disposal containers.

Prior to excavation in each area, the field crew will set up the work (hot) zone and the
contamination reduction/support zone. All site personnel entering the work zone will do so
through the contamination reduction zone. Upon departing the work zone, personnel will exit
through the contamination reduction zone, utilizing the field decontamination procedure
appropriate for the level of personal protection used. Field decontamination procedures are
included in the Health and Safety Plan. .

3.1 INORGANIC HOT SPOTS K

As mentioned in Section 2.7.1, five inorganic hot spots were identified during the RI. The
remedial strategy for these soils involves excavation and removal. Hot spots A, B, C, and D
are associated with shallow (0 - 2 feet BGS) soils. Hot spot E is associated with the Disposal
Area, and will be remediated under that Operable Unit,

A |
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3.1.1 Proposed Activity:
Remediation of the inorganic hot spots will be-performed as follows:
® Perform waste characterization sampling.

¢ Excavate surface soil in the i&mﬁﬁw hot spots. Begin excavation at location of
sample which identified the hot spot, and expand excavation radially outward.
Excavate soil approximately twelvé irich lifts.

¢ Use an X-ray fluorescence (XRF) meter to screen soil remaining in the excavation.
If field screening results indicate contaminants are still present at concentrations
greater than the cleanup criteria quclﬁed in the ROD, continue excavation. If field
screening results indicate compliance with the cleanup criteria, do not excavate any
further. (Note: maximum depth of excavation will be the water table).

® Collect post-excavation samples for laboratory (confirmatory) analysis.
¢ Backfill excavations with certified clean fill.

* Dispose of bulked soil in accordalarnce with the waste characterization analyses.
Stabilization and landfilling is anticipated.

3.1.2 Waste Characterization Sampling

Prior to excavation, waste disposal characterization samples will be collected. It is anticipated
that hot spots A, B, and D will be bulked together for disposal. Hot spot C will be disposed
of as a separate waste stream due to the organic: constituents.

Based on the estimated volumes of soil in the various hot spots, and using the frequency
specified in Appendix I to the NJDEP Waste Classification Request Form (HWM-009), an
estimated six grab soil samples will be collected from hot spots A, B, and D (two grab samples
from each). The six grab samples will be' composited at the lab on an equal weight basis into
a total of two composite samples. The samples will be analyzed for disposal characteristics, as
described in the Quality Assurance Project Plan (QAPP). Three grab samples will be collected
from hot spot C. These samples will be composite by the lab and analyzed for disposal
characteristics. |

Sample collection will be performed using surface soil sampling techniques, as described in the
QAPP. .

Remedial Actica WorkPlan ' October 1994
L.E; Carpenter & Co. 32 ak(\LEC\Lec-Work.Pin

I
|
|
|
|




WESTERN] |

3.1.3  Post-Excavation Analytical Needs:

Post-excavation sampling will be performed as specified in the Technical Requirements for Site
Remediation (N.J.A.C. 7:26E-6.4(a)2.). One sample will be collected from the top of each
excavation sidewall for every 30 linear feet of sidewall, and one sample will be collected from
the excavation bottom for every 900 square feet of excavation. Post-excavation analyses will
be performed for the following analytes:

Hot spot A - antimony,

Hot spot B - lead,

Hot spot C - antimony and ledad, and
Hot spot D - antimony and lead.

3.1.4 Dust and Odor Control:

A Mini-RAM nparticulate monitor will be used onsite to monitor particulate levels. A site -
specific action level for metals-contaminated sml has been set at 2.3 milligrams per cubic meter
(mg/m’) This level takes into account the max1mum concentration of inorganic contaminants
in the soil samples. Engmeenng controls (i.e:: personal protective equipment (PPE), potable
water mist) will be used to minimize personnel contact with dust.

The hazards associated with the excavation of soxls containing organics (i.e.,: hot spot C) will
be minimized through the use of a vapor suppressant. foam, if necessary. In addmon -portable
instrumentation will be utilized to monitor thei work area for volatile organic vapors. Action
levels for engmeermg control procedures (Such as upgrading PPE or applying vapor suppressant
foam) are specified in the Health and Safety Plan (HASP)

Wind speed and direction will be determined and recorded in the field logbook. Periodic air
monitoring will be performed at the site penmeter downwind of intrusive activities. The
equipment used for the perimeter monitoring will be that specified in the HASP for the hot spot
being excavated. If sustained elevated levels of organic vapors or dust are detected at the site
perimeter, engineering controls (i.e., vapor suppressant foam, water mist spray, etc.) will be
applied to the excavation and/or stockpiléd] soils to reduce the generation of airborne
contaminants. If these measures do not adequately lower the concentrations of airborne
contaminants, the excavation will be closed and site activities (with respect to that hotspot) will

3.1.5  Soil Erosion and Sediment Control:

] -
Each inorganic hot spot is limited in size. The excavations and stockpiled materials will not
likely produce significant volumes of sediment. Excavated soils will be placed directly into
containers (rolloffs, dump trailers, etc.) to minimize the potentlal for sediméntation. Any
residual sedimentation and erosion will be controlled with engineering controls such as silt fence,
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haybales, and/or polyethylene sheeting. All engineering controls will be applied in accordance
with the Soil Erosion and Sediment Control Plan, presented in Appendix H.

3.1.6 Restoration:

The excavation will be backfilled with clean fill. The hotspots will be restored to their original
condition, with respect to topography, hydrology, and vegetation to the maximum extent
feasible. L.E. Carpenter will either pave or revegetate the surface of the filled hot spots, based
on field conditions. |

3.1.7 Dispgsition of Wastes:

All soils will be disposed off site, in accordance 'with all applicable laws and regulations.
Bulked, excavated soil will be disposed of in a manner consistent with the results of the waste
characterization analyses. ‘

3.2 DEHP/ORGANIC HOT SPOTS

| ,
As mentioned in Section 2.7.2, five organic hot spots were identified during the RI. A sixth is
located in the immediate v1c1mty of monitoring ‘well MW-12s. Hot spots 1 and 2 are associated
with former USTs. Hot spot 3 is associated with. the southern loading dock of former Bmldmg
14. Hot spot 4 is associated with a floor drain in former Building 14, while Hot spot 5is
located adjacent to a floor drain discharge point.

321 ) ivity: |
Remediation of the organic hot spots will be per?fOrmed as follows:
* Perform confirmation sampling (Hot Spot 2).

* Excavate each identified hot spots.  Begin excavation at location of sample which
identified hot spot, and expand excavation radially outward.

e Use field monitoring mstruments! capable of detectmg organic contaminant of
concern for each hot spot to perform headspace screening of soil remaining in the
excavation. If field screemng results indicate contaminants are still present, continue
excavation. If field screening results indicate contaminants are no longer present,
perform post-excavation conﬁrmatory sampling. (Note: maximum depth of

excavation will be the water table.)

* Soils exhibiting the presence of free product (i.e., Hot Spot 6) will be segregated
from the homogenous soils, stockpiled, sampled, and evaluated for offsite treatment
and disposal at an approved d1sposal fac1hty
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* Homogenous soils will be placed in the excavation created during remediation of the
disposal area. These soils will be remediated insitu by soil flushing and
biodegradation during the Stage II groundwater remedial action.

¢ Collect post-excavation samples for laboratory (confirmatory) analysis.
Confirmatory analysis will be performed for the contaminant of concern for that hot
spot only.

® After receiving confirmatory analyncal results, backfill excavations with certified
clean fill. Restore sites to their pre-emstmg condition.

3.2.2 Further Delineation:

Confirmation sampling will be performed for, Hot Spot 2. The soil samples that indicated
concentrations of semi-volatile compounds were collected prior to the closure of USTs E-5 and
E-8. Soil borings will be performed in the immediate vicinity of test pit samples TP-55 through
TP-62. Soil samples will be collected from the 4.5 - 5.5 feet BGS interval to determine if BN
compounds detected during the RI (DEHP, butyl benzyl phthalate) were remediated during the
tank closures.

3.23

Post-excavanon samplmg will be performed as speclfied in the Mngl_&gy_mm
Remediation (N.J.A.C. 7:26E-6.4(a)2.). For surficlal hot spots (3, 4 and 5), one sample will

be collected from the top of each sidewall for every 30 linear feet of sidewall and one sample
will be collected from the excavation bottom 'for every 900 square feet of excavation. For
subsurface hot spots (1,6 and, if necessary, 2), one sample will be collected from the bottom of
each sidewall for every 30 linear feet of sidewall and one sample will be collected from the
excavation bottom for every 900 square feet of excavation. Post-excavation analyses will be
performed for the following analytes:

Hot spot 1 - DEHP,

Hot spot 2 (if remediation is required) - DEI-IP butyl benzyl phthalate,
Hot spot 3 - DEHP,

Hot spot 4 - DEHP,

Hot spot 5 - DEI-IP, and

Hot spot 6 - xylenes.

3.2.4 Dust and Odor Control:

The hazards associated with the excavation of soils containing organics will be minimized
through the use of a vapor suppressant foam, if necessary. The foam will be used to control
both nuisance odors and the risk of fire. Portable instrumentation will be utilized to monitor the
work area for volatile organic vapors. Action levels for engineering control procedures (such
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as upgrading PPE or applying vapor suppressant foam) are specified in the Health and Safety
Plan (HASP).

Wind speed and direction will be determined and recorded in the field logbook. Periodic air
monitoring will be performed at the site penmeter downwind of intrusive activities. The
equipment used for the perimeter monitoring will be that specified in the HASP for the hot spot
being excavated. If sustained elevated levels of organic vapors or dust are detected at the site
perimeter, engineering controls (i.e., vapor suppressant foam, water mist spray, etc.) will be
applied to the excavation and/or stockpﬂed soils to reduce the generation of airborne
contaminants. If these measures do not adequately lower the concentrations of airborne
contaminants, the excavation will be closed anq site activities (with respect to that hotspot) will
cease. C

3.2.5 il Erosion an iment Control: |

Each organic hot spot is limited in size. The excavanons and stockpiled materials will not likely
produce significant volumes of sediment. Excavated soils contaminated with free product will
be placed directly into containers to minimize the potential for sedimentation and runoff.
Homogenous soils will be placed directly mto the dxsposal area excavation. Any residual
sedimentation and erosion will be controlled’ with engmeenng controls such as silt fence,
haybales, and/or polyethylene sheeting. All engmeerxng controls will be applied in accordance

with the Soil Erosion and Sediment Control Plan, presented in Appendix H. '

3.2.6 Restoration:

The organic hot spots will be restored to their original condition with respect to topography,
hydrology, and vegetation to the maximum extent feasible. The excavations will be backfilled
with certified clean fill. The fill shall have a permeablhty equal or less than that of loam, at a
minimum. L.E. Carpenter will either pave or revegetate the surface of the filled hot spots,
based on field conditions.

327 Disposition of Wastes:

The majority of soil excavated from the orgamc hot spots will be consolidated within the
disposal area excavation. This soil will be remedlated by insitu soil flushing and biodegradation.
Soils contaminated with free product will be stockplled sampled for waste characteristics, and
disposed off site in accordance with the results of the waste characterization sampling.

3.3 DISPOSAL AREA

The disposal area was identified during the upgrade to the passive product recovery system. A
series of test trenches were installed in January 1992 to define the lateral extent of this hot spot.
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3.3.1 Proposed Activity:
Remediation of the disposal area will be performed as follows:

The field crew will establish the .areal limits of the disposal area excavation based
on the findings of the test trenchlng operations conducted on 29 January 1992.

Remove clean overburden soil and stockplle in accordance with the Soil Erosion and
Sediment Control Plan.

Perform perimeter air sampling wnh dlrect reading instruments. Apply vapor
suppressive foam as required, based on air monitoring results.
{

Visually identify the waste (sludge-like material of various colors, chalky white fill
material, and debris). Excavate, separate and place the waste in transportation
containers (drums, boxes, rolloffs, or dump trailers) The containers used will
depend on the waste characterization samphng results and disposal facility
requirements. .

Use XRF meter to screen underlymg soil for lead and antimony. If field screening
results indicate contaminants are still present at concentrations greater than the
cleanup criteria specified in the ROD), continue excavation. If field screening results
indicate compliance with the cleanup, criteria, do not excavate any further (Note:
maximum depth of additional soil excavation will be the water table).

Collect pos’t—excavation samples for laboratory analysis for lead and antimony.
Perform waste characterization samplmg

Dispose of the waste off site, accordmg to the results of the waste classification
analytical results.

The excavation will remain open for a maximum of two weeks, to allow light, non-
aqueous phase liquid (if encountered) to be skimmed off.

Backﬂll the excavation with soil excavated from the organic hot spots.

Install a pilot scale infiltration gallery above the consolidated hot spot soils. Cover
the infiltration gallery with overburdesi soils that were excavated at the beginning
of the disposal area activity. Desxgn details of the pilot scale system are presented
in Appendix I.

Replace caisson well CW-2 if it was disturbed during excavation. Reseed the
replaced overburden in season to reduce the potential for future erosion.
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3.3.2 Waste Characterization Sampling:

Waste characterization samples will be collected from the stockpiled disposal area waste.
Depending upon the depth of the sample, trowels or bucket augers will be used to collect grab
samples from the pile. One grab sample will be collected for each 20 cubic yards of stockpiled
waste. Up to five adjacent grab samples will be composited at the laboratory to make an area
composite. The area composite samples will be analyzed for the waste classification parameters
presented in the QAPP. The analytical results will be used to complete waste profile sheets,
which will be submitted to disposal facilities for their approval. Upon determination of the
treatment facility and disposal method, the waste will be package and shipped off-site for final

disposition. :

3.3.3 Post-Excavation Analytical Needs:

Post-excavation sampling for organic constituents is not required for this hot spot, since it is in
the area in which bioremediation of soils will: occur during Phase II remediation. Post-
excavation soil sampling will be limited to the parameters of antimony and lead.

The excavation is estimated as being 8,500 square feet in area, with a perimeter of 360 feet.
Per the Technical Requirements for Site Remediation (N.J.A.C. 7:26E-6.4(a)2.iii), a reduced
sampling frequency will be performed. One perimetér sample will be collected from the bottom
of the sidewall for every 60 feet (6 samples), and one sample will be collected from the bottom
of the excavation for every 1,700 square féet (5 samples). This sampling frequency is
considered adequate since the waste in the disposal area is easily distinguishable from the
surrounding soils by visual observation. L ’

3.3.4  Dust and Odor Control:

A vapor suppressive foam generator will be set up ;n the support zone adjacent to the work area.
Vapor suppressive foam will be applied to the :e%;c‘_évation as necessary to minimize the potential
migration of airborne contaminants outside the work zone, as specified in the HASP. The foam
will be used to control both nuisance odors and the risk of fire. Portable, real-time instruments
will be used to monitor the work area for volatile organic vapors. A Foxboro Organic Vapor
Analyzer (OVA) or equivalent will be used to monitor ambient levels of organic vapors. If
sustained readings of 30 parts per million (methane equivalent) are detected at the work area
perimeter, the suppressant foam will be applied. Determination of further action will be based
on consistency of readings and wind direction. -

Wind speed and direction will be determined and recorded in the field logbook. Periodic air
monitoring will be performed at the site periméter downwind of intrusive activities. The
equipment used for the perimeter monitoring will be that specified in the HASP for the Disposal
Area. If sustained elevated levels of organic vapors or dust are detected at the site perimeter,
engineering controls (i.e., vapor suppressarit foam, water mist spray, etc.) will be applied to the
excavation and/or stockpiled materials to reduce the generation of airborne contaminants. If
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these measures do not adequately lower the concentratlons of airborne contaminants, the
excavation will be closed and Disposal Area s1te acuvmes will cease. ‘

(

3.3.5 Scil Erosion and Sediment Contro !:_:-l'*

Stockpiled wastes will be placed on and covered by polyethylene sheeting. Engmeermg controls
will be used, as specrﬁed in the Soil Erosron and ; Sediment Control Plan (Appendrx H), to
prevent residual eros10n and sedlmentatlon L

3.3.6  Restoration: | ;

This hot spot is located within the area. of ms1tu sorls treatment which will occur during
groundwater remediation. As a result; lthe ace may be reworked during groundwater
extractlon/recharge system installation. Restoratlon at this site, thérefore, will be minimal.
Reseeding, in season, will be performed to iréduce soil erosion and sedimentation of the
excavated and backfilled soil. Final restoration’ of the site to pre-remediation conditions will
occur after the site soils and groundwater remedratlon is completed.

33.7 Disposition of Wastes:

All wastes excavated from the disposal arm w111 be slupped off site for disposal. Disposal will
be performed in a manner consisterit with ther results of the waste characteristic samphng

l

3.4 PCB AREA
The PCB contaminated surface soils are located on the eastern portion of the site. The area of

concern is a wetland. Remedial action will not be performed until a wetlands permit has been
obtained and the Soil Erosion and Sediment Control Plan has been approved.

3.4.1 Proposed Activity: |
Remediation of this area will be performed as follows

¢ Begin excavating soils in shallow (approxlmately 12 inch) lifts. Stockpile soil in
accordance with Soil Erosron and Sedxment Control Plan.

* Use EnSys test kits to p,erforzn PO,Stje.Xcavatlon field screening.
e If test kits indicate PCB concentratlons 1n soils are less than cleanup criteria, collect
post-excavation confirmation samples‘ If test kits indicate PCB concentrations in

excess of 2 mg/kg remain, excavate an addmonal lift in that area.

¢ Continue field screening and excavatlon untll soil remediation goal is met, or the top
two feet of soil has been excavated
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* Collect post-excavation samples for laboratory analysis for PCB and DEHP.

* Perform waste characterization analysis. Obtain approval from a disposal facility
based on waste characterization analyses.

* Dispose excavated soil off site according to results of waste characterization
analyses.

* Restore site according to the Wetlands, Restoration Plan.
34.2 Waste Characterization Sampling: |

Waste disposal characteristic samples will be collected from the stockpiled soils. Based on the
estimated volume of soil requiring remedlatlon, 'grab samples will be collected for every 20
cubic yards. Every five grab samples (located adJacent to each other) will be composite at the
lab on an equal weight basis into composite samples The samples will be analyzed for disposal
characteristics, as described in the Quahty Assurance Project Plan (QAPP).

3.4.3 m&mmﬂm&g

During excavation of the PCB area, immunoassay screening specific to PCB 1254 will be used
to direct the extent of remediation required for low concentration PCB contaminated soils. The
post-excavation samples discussed herein do not include the immunoassay screening, but are
specific to the post-excavation samples that will be collected and sent to a NJDEP certified
laboratory for analysis.

The "large" PCB excavation is estimated as having an 11,000 square feet area and 400 linear
feet perimeter. The "small" PCB excavation is estimated as having an 850 square feet area and
a 125 linear feet perimeter. Since the excavated area has a perimeter exceeding 300 linear feet,
the sampling frequency specified in the Technical Requirements for Site Remediation (N.J.A.C.
7:26E) will be reduced.

A total of six (6) sidewall samples (collected from the top of the sidewall) and nine (9)
excavation bottom samples will be collected for total PCB analysis. This frequency is
considered adequate since immunoassay screening will be used to direct the vertical and
horizontal extent of excavation. Further, dehneatlon sampling was previously conducted in this
area. The delineation sampling program is deseribed in Section 2.6.2 of the Remedial Action
Workplan. The program delineated approx1mate1y one-half of the excavations’ perimeters. The
perimeter segments which have been dellneaped to the site specific cleanup criterion of 2 mg/kg
are depicted on the attached Figure 3-1 as: d’ashed lines. For the perimeter segments which
delineation sampling has not adequately 1dent1ﬂed the lateral extent of contamination (solid lines
on Figure 3-1), three (3) perimeter samples will be collected from the perimeter segment marked
"A" (northwest perimeter of the "large" excavatlon), and one (1) perimeter sample will be
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collected each from the perimeter segments marked "B" (northeast perimeter of the "large"
excavation), "C" (southern perimeter of the "large” excavation), and "D" (southern perimeter
of the "small” excavation).

Additional samples will be collected for DEHP analysis from the area in the "large” excavation
bounded by the excavation perimeter on the northwest and southeast sides, and by grid lines "I"
and "R" on the southwest and northeast sides, respectively. This area encompasses test pit
locations from which samples were collected during the Remedial Investigation study that
indicated elevated levels of DEHP. Test pit locations (TP-3, TP-6, TP-84, TP-89), from which
samples were collected that indicated compliance with the site specific Impact to Ground Water
soil cleanup criterion for DEHP, are excluded from this area. This portion of the excavation
is estimated as having a 6,900 square feet area and a 325 linear feet perimeter. Since this area’s
perimeter exceeds 300 linear feet, a reduction of the sampling frequency specified in the
Technical Requirements for Site Remediation (N.J.A.C. 7:26E) will be conducted.

A total of five (5) sidewall samples and five (5) excavation bottom samples will be collected for
DEHP laboratory analysis from this area. The sidewall samples will be collected from the
bottom of the area’s 325 linear feet perimeter, at distances of approximately one sample for
every 65 linear feet of the area. The bottom samples will be collected at a frequency of one
sample for approximately 1400 square feet of this area. This frequency is considered adequate
since these soils will be within the groundwater extraction system’s capture zone during the
Phase II remedial action.

If analyses of the post-excavation soil samples indicate PCBs remain on site at concentrations
in excess of the site specific cleanup criterion of 2 mg/kg, additional soils will be excavated to
a maximum depth of two (2) feet below grade per the Record of Decision. If post-excavation
soil samples indicate additional excavation is required to comply with the site specific cleanup
criterion for DEHP, the maximum depth of the excavation will be the depth to the static water
table. All soils excavated specifically for DEHP from this area (i.e.: PCB concentrations are
in compliance with the site specific cleanup criterion of 2 mg/kg) will be stockpiled on site for
later consolidation with the bulk of DEHP-contaminated soil. The consolidation will be
performed by placing the stockpiled soil under the full scale infiltration gallery’s aggregate bed
at the time of its installation during the Phase II remedial action. These soils will then undergo
bioremediation with the remainder of the DEHP-contaminated soils on site.

3.4.4 Dust and Odor Control:

A Mini-RAM particulate monitor will be used onsite to monitor particulate levels. A site
specific action level for PCB-contaminated soil has been set at 2.5 milligrams per cubic meter
(mg/m®). This level takes into account the maximum concentration of PCB in any soil sample
collected from this area. Engineering controls (i.e.: personal protective equipment (PPE),
potable water mist) will be used to minimize personnel contact with dust.
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Wind speed and direction will be determined and recorded in the field logbook. Periodic air
monitoring will be performed at the site perimeter downwind of intrusive activities. A
Mini-RAM will be used for the perimeter monitoring. If sustained elevated levels of dust are
detected at the site perimeter, engineering controls (i.e., water mist spray etc.) will be applied
to the excavation and/or stockpiled soils to reduce the generation of airborne contaminants. If
these measures do not adequately lower the concentrations of the excavation will be closed and
PCB soil excavation activities will cease.

34.5 il Erosion an i I:

Stockpiled soil will be placed on and covered by polyethylene sheeting. Engineering controls
used to prevent sedimentation and erosion will be consistent with the Soil Erosion and Sediment
-Control Plan, presented in Appendix H.

3.4.6 Restoration:

Restoration of the excavation will be performed in accordance with the Wetland Mitigation Plan,
presented in Appendix G. Adherence to the Wetlands, Mitigation Plan will restore the area to
its pre-remediation conditions with respect to topography, hydrology, and vegetation.

3.4.7 Disposition of Wastes:

The excavated soil will be disposed of off site, in accordance with all applicable laws and
regulations. Bulked, excavated soil will be disposed of in a manner consistent with the findings
of its waste disposal characteristics.
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SECTION 4.0

GROUNDWATER REMEDIAL DESIGN DATA
ACQUISITION AND WELLFIELD UPGRADE

The containment and remediation of groundwater in conjunction with in-situ soil remediation
requires that detailed pre-design data be collected to meet the following needs:

® Determination of the locations, spacing, and design of the groundwater
extraction/reinjection systems; and

¢ Determination of treatment requirements for groundwater used in three different
ways. They include: (1) groundwater separation and reinjection into the shallow
aquifer; (2) infiltration/ percolation into the soil for in-situ (vadose zone) soils
treatment; and (3) reinjection of small quantities of polished, potable groundwater
into the deeper aquifer.

Meeting these needs will require specific pumping and infiltration/reinjection testing followed
by design modelling of the extraction/reinjection system. Limited additional groundwater
sampling for select parameters related to the treatment system’s effectiveness will be combined
with the results of this design modelling to allow for final treatment system design.

This workplan includes a plan to optimize the monitoring wellfield to eliminate damaged,
unreliable, and unnecessary wells. Those wells identified for elimination will not assist in the
remediation of the site and could, in some cases, become a liability. Where necessary,
replacement wells will be installed.

The remedial design data acquisition and wellfield upgrade consists of the following activities:
(1) aquifer pumping tests; (2) infiltration/injection testing; (3) numerical modelling; (4)
monitoring point abandonment and replacement; and (5) chemical analyses.

4.1 AQUIFER PUMPING TEST DESIGN

Aquifer pumping tests are required at the site for the accurate determination of aquifer
parameters for the design of an effective recovery system. Aquifer pumping tests will be
performed in the shallow(a) aquifer zone, above the extensive onsite clay layer, and the shallow
aquifer zone, beneath the clay layer.

The aquifer tests will provide data from which aquifer characteristics can be derived. These
aquifer characteristics include: (1) hydraulic conductivity; (2) transmissivity; (3) storativity; (4)
heterogeneity/anisotropy; and (5) aquifer zone hydraulic connection. These characteristics will
be used to estimate the size of capture zones, to perform the groundwater modeling effort, and
to allow the design of an extraction/injection system specific for the site.
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Water extracted during the pumping tests will be temporarily contained in onsite storage tanks.
This stored water will then be used in the pilot scale infiltration test and the shallow(a) aquifer
zone reinjection test. Between the pumping and injection/infiltration tests, pumped water will
be stored onsite for sufficient time until groundwater levels have stabilized.

4.1.1 hall Agquifer Zon in

A constant rate pumping test will be performed in the shallow(a) aquifer zone at the site. CW-1
has been identified as the pumping well. In order to ensure this aquifer test will yield reliable
and useful data, several preliminary steps will be undertaken. These preliminary steps include:
(1) identification of background water level trends; (2) performance of a short duration step-
drawdown test; and (3) performing the aquifer test for a sufficient duration. During the
constant rate pumping test, it is essential to follow the prescribed pumping test methodology.
Groundwater samples from CW-1 will be collected from the pumping test discharge water at the
beginning and end of this test for analysis of VO + xylenes, BNA, and indicator parameters for
pretreatment evaluation.

4.1.1.1 Monitoring Background Water Level Trends

Prior to the performance of the constant rate pumping test, background water level trends will
be established so that flow conditions in the static (non-stressed) aquifer can be determined.
Water level monitoring will be conducted in some of the piezometers which will be monitored
for drawdown during the pumping test, in addition, a background well which is at a sufficient
distance from CW-1 will also be monitored. Monitoring for the identification of water level
trends will last for approximately two days prior to the start of the test. Table 4-1 presents the
estimated monitoring points which will be monitored. These monitoring points may be varied
based on actual field conditions.

4.1.1.2 Step-Drawdown Test

A step drawdown test will be performed to determine the optimal pumping rate for the constant
rate pumping test. Water generated during this test will be stored in a temporary "day tank" on-
site. Upon completion of the test, this stored water will be discharged into either the vadose
zone overlying the shallow(a) aquifer zone or directly into the shallow (a) aquifer zone as part
of the subsequent infiltration/injection tests.

During the test, water levels will be measured in CW-1 as it is pumped at successively higher
rates. At least three steps, lasting for approximately one hour in duration, of increasing pump
discharge rates will be run. Pump rates will be approximately 50 percent, 100 percent, and 125
percent of what the well is capable of sustaining. Actual pump rates and pumping duration will
be determined in the field. Plots of drawdown versus time on semilog paper will identify the
anticipated drawdown for an aquifer test conducted at a rate identified during the step drawdown
test.
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SHALLOW(a) AQUIFER (WELL CW-1)
PUMPING TEST MONITORING LOCATIONS

TABLE 4-1

L. E. CARPENTER REMEDIAL ACTION WORK PLAN

WHARTON, NEW JERSEY

CW-10®

Pressure Transducer Data Logger (Default Log Mode) Pumping Well 4-12 (NS)
|| PZ-2A(S)® Pressure Transducer Data Logger (Default Log Mode) 120 feet ND
PZ-2AD)® Pressure Transducer Data Logger (Default Log Mode) 120 feet ND
MW-118 Qil/Water Probe As Often As Passible 30 feet 3-13 (628.5-618.5)
MW-111 Pressure Transducer Data Logger (Default Log Mode) 30 feet 42.2-52.2 (588.6-578.6)
WP-B4 0il/Water Probe As Often As Possible 40 feet 2-9 (628-621)
WP-BS Oil/Water Probe As Often As Possible 65 feet 2-11 (628-619)
DC-p3® Pressure Transducer Data Logger (Default Log Mode) 200 feet Drainage Channel Gauge
RP-02® Pressure Transducer Data Logger (Default Log Mode) 180 feet River Channel Gauge
MW-08 Pressure Transducer Data Logger (Default Log Mode) 160 feet 0.5-20 (627.5-608)
WP-B6 Qil/Water Probe As Often As Possible 85 feet 2.5-10.5 (627-619) ||
MW-6A“ Pressure Transducer Data Logger (Default Log Mode) 30 feet ND® II
MW-17S8 (Background)® Stevens Recorder Continuous 425 feet 3-13(630-620)® ||
Notes:

(1) - Locations to be monitored as part of the background water level trends monitoring.

(2) - These wells are the proprosed replacement wells/piezometers.

(3) - Screened interval is presented in feet below grade (elevation).

(4) - This well will replace MW-6 (Section 4.4)

NS - Not Surveyed

ND Presently this well has not been installed, as a result, this data has not been determined

Nonitoring points monitored with pressure transducers will also be monitored during the recovery test. The data logger will be stepped and the log mode will reinitiate.
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4.1.1.3 Agquifer Test Methodology

During the aquifer test, well CW-1 will be pumped at a constant rate, determined by the step-
drawdown test. The constant rate pumping test will last for at least eight hours. However, the
test shall be performed for a sufficient duration so that aquifer characteristics can be identified.
The actual duration of the test will be based on the plotting and evaluation of data in the field.

Monitoring points identified in Table 4-1 are tentatively scheduled to be monitored for drawdown
at the frequency identified. More/fewer locations may be selected based on field conditions.
At locations where Light Non-Aqueous Phase Liquid (LNAPL) is not present, pressure
transducers or Stevens® Continuous Water Level Recorders may be utilized to monitor water
level fluctuations. At well locations where LNAPL is present, measurements will be collected
using an oil/water interface probe. The oil/water probe will provide measurements of the
thickness of the product column and the thickness of the water column within the well at
different time intervals into the test.

During the test, discharged water Will be pumped into temporary "day tanks" on site and later
used during the injection/infiltration test. In addition to monitoring water levels, precipitation
measurements will be collected.

All data acquired during the test will be reduced and analyzed. Analysis will be performed
using a method applicable for unconfined aquifers.

4.1.1.4 Recovery Test

Upon completion of the pumping test, the pump in CW-1 will be turned off. Water levels will
be measured in monitoring points where drawdown was noted. Measurements will continue until
90 percent recovery is obtained in CW-1.

4.1.2 Shallow Aquifer Zone Pumping Test

RW-2 will be the pumping well for the test to be conducted in the shallow/intermediate aquifer
zones (below the clay layer). RW-2 is screened beneath the clay, separating it from the
shallow(a) aquifer zone. In general, the same procedures used in the shallow(a) aquifer pumping
test will be followed during the shallow aquifer zone pumping test.

4.1.2.1 RW-2 Redevelopment

RW-2 will be redeveloped in an attempt to increase its efficiency. Development will be
performed by the pump and surge development technique. During the development process,
specific capacity tests will be conducted intermittently to identify the drawdown associated with
a specific pump rate. Development will continue until specific capacity rates have approximately
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4.1.2.2 Monitoring Background Water Level Trends

Background water level trends will be identified prior to the pumping test. This task will be
conducted for reasons similar to those that apply to CW-1. Table 4-2 provides the monitoring
points which will be monitored for background trends.

4.1.2.3 Step-Drawdown Test

This test will be performed after the redevelopment of RW-2 is complete. The test will be
conducted for reasons similar to those that apply to CW-1. An estimate of the pump rates for
this step-drawdown test will be identified during the specific capacity tests conducted during well
redevelopment. It is anticipated that three steps lasting for approximately one hour each will be
performed, actual step duration shall be determined in the field. Water accumulated during this
test will be stored and handled in a manner similar to that generated during the step drawdown
and the constant rate pumping tests performed in CW-1.

4.1.2.4 Aquifer Test Methodology

During the test this well will be pumped at a constant rate. It is anticipated that this test will
last for eight hours in duration. However, this test will last for a sufficient duration from which
the aquifer characteristics can be determined. Water levels and their frequency of measurement
will be monitored in wells identified in Table 4-2. More/fewer monitoring points will be
monitored based on field conditions. During the test, discharged water will be containerized in
holding tanks. Analysis of data collected during the test will be made using the appropriate
method after review of the drawdown curves for several monitoring points.

Groundwater from RW-2 will be sampled from the pump discharge at the beginning and end of
this test for analysis of VO + xylenes, BNA, and indicator parameters.

4.1.2.5 Recovery Test

Water level measurements will be performed during the recovery period immediately following
the pump test, and will also be evaluated during the test results analysis. This task will be
conducted in a manner and for reasons similar to those that apply to CW-1.

4.2. INFILTRATION/INJECTION TESTS DESIGN

Infiltration and injection tests are needed to develop design parameters for both the in-situ soil
bioremediation and groundwater extraction/reinjection systems. An infiltration test will be
performed to calculate the optimal percolation rate for groundwater used to treat the soil during
in-situ bioremediation. This calculation will be important for determining groundwater treatment
system requirements. A second test will be conducted to determine the rate at which
groundwater can be reinjected to the aquifer zones during groundwater remediation. With the
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TABLE 4-2

SHALLOW AQUIFER (WELL RW-2) PUMPING TEST MONITORING LOCATIONS
L. E. CARPENTER REMEDIAL ACTION WORK PLAN

WHARTON, NEW JERSEY
RW-002 Pressure Transducer Data Logger (Default Log Mode) Pumping Well 2-29 (627-600)
MW-14I® Pressure Transducer Data Logger (Default Log Mode) 120 feet 31-41 (595-585)
PZ-2A" Pressure Transducer Data Logger (Default Log Mode) 45 feet ND
PZ-2A® Pressure Transducer Data Logger (Default Log Mode) 45 feet ND
MW-148® Pressure Transducer Data Logger (Default Log Mode) 120 feet 1-11 (625-615)
MW-23D Water Level Indicator As Often As Possible 225 feet ND
MW-138 Water Level Indicator As Often As Possible 120 feet 4-15 (627-616)
MW-13I Water Level Indicator As Often As Possible 120 feet 36-46 (595-585)
MW-23§ Pressure Transducer Data Logger (Default Log Mode) 225 feet 1-6
MW-8 Water Level Indicator As Often As Possible 100 feet 1-20 (627.39-607.79)
MW-178 (Background)® Stevens Recorder Continuous 470 feet 3-13 (630-620)
MW-6A® Pressure Transducer Data Logger (Default Log Mode) 20 feet ND
Notes:

(23 Thia war it vopace - (o Setion gy vt Love trnds mnitrin.

'(‘:) - :::e::::e;:;erval fs presented in feet below grade (elevation).

ND - Presently this well has not been installed, as a result, this data has not been determined

Monitoring points monitored with pressure transducers will also be monitored during the recovery test. The data logger will be stepped and the log mode will reinitiate.
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exception of the shallow/intermediate aquifer zone injection test, these tests will be conducted
in an area known to require groundwater remediation, using groundwater accumulated during
the step drawdown, and constant rate pumping tests. Finally, potable water will be used to
determine the injection capacity of the intermediate aquifer for disposal of the relatively small
volume of polished, potable groundwater which will be generated during Stage II groundwater
remediation.

Proper completion of these tests will allow construction of the smallest water treatment system
capable of meeting Phase II (Stage I) and Phase II (Stage II) groundwater remedial action
requirements.

4.2.1 Infiltration Testing

During the field activities, two types of tests will be performed to identify the permeability of
the vadose zone. These tests are specifically:

® percolation tests, and a
® pilot scale infiltration test.

4.2.1.1 Percolation Tests

Percolation tests will be performed at three locations for the determination of the design
parameters for the in-situ biotreatment system design. These locations are within areas where
the bioremediation of soils is required. The locations of the proposed tests include: (1) in the
vicinity of WP-A4, (2) in the vicinity of CW-1, and (3) in the vicinity of WP-A7. Percolation
tests will be performed in accordance with N.J.A.C. 7:9A-6.4.

4.2.1.2 Pilot Scale Infiltration Test

A pilot scale infiltration gallery will be installed within the excavation for the remediation of the
"Disposal Area” . This system will be designed for the bioremediation of soils according to
specifications which will tentatively be used for the construction of the entire infiltration system
at the site. Details are presented in Appendix I. The pilot scale system will be installed during
backfilling, after completion of the excavation of the disposal areas wastes, and will eventually
be connected to the site wide system.

During the pilot-scale study, the system capacity will be established by "flooding” the system
with water accumulated during the aquifer tests to it’s estimated capacity, and measuring the
additional volume of flow the system is capable of receiving over a given time period. This will
be done by measuring the additional flow the system is capable of receiving on an hourly basis.
Tests duration will be limited based upon the volume of water accessible. Nearby monitoring
points will be monitored periodically during this test to identify potential mounding effects.
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4.2.1.3 Injection Testing

Two injection tests will be performed in two separate aquifer zones present at the site, The
newly located CW-2, after it’s removal from the "Disposal Area", during the area’s remediation,
will be used as the injection point during the injection test in the shallow(a) aquifer zone. The
deeper injection test conducted in the shallow/intermediate aquifer zones will be performed in
RW-3 using potable water.

An injection test in CW-2, relocated in the vicinity of WP-B2, will be performed with
accumulated pumping test water to quantify the capacity of the shallow(a) aquifer zone’s ability
to accept water. This test will evaluate the potential for injecting water into the shallow(a)
aquifer zone. Monitoring points in which water level measurements will be conducted are
presented in Table 4-3. More or fewer monitoring points may be monitored dependent on field
conditions.

During this test, accumulated aquifer water will be injected into the well at increasing rates
(steps). It is anticipated that three steps lasting for at least twelve hours each will be performed.
The tests duration will be dependent on the total volume of water available from storage in the
onsite tanks. As the anticipated mounding occurs water levels will be collected in nearby
monitoring points. If mounding is identified in wells screened beneath the onsite clay layer, i.e.,
WP-D1 (proposed), PZ-2A (proposed), or MW-111, a sample for VO+xylene will be collected.
This sample will provide insight into the effect of injecting water into the shallow(a) aquifer zone
and driving contaminants into different aquifer zones. :

An injection test in RW-3 will be performed with potable water to quantify the capacity of the
intermediate aquifer zone’s ability to accept water. This test will evaluate the potential for
gravity feed injection of treated, polished water which cannot be returned to the shallow(a)
aquifer zones.

During the test, potable water will be injected into the well at successively increasing steps. It
is anticipated that three steps will be required. Flow rates will be determined in the field based
on actual conditions. Water levels will be monitored in RW-3 and WP-BS via pressure
transducers or water level indicators. Each step is anticipated to run for approximately four
hours.

4.3 NUMERICAL MODELING

Using the parameters developed from the pumping injection test analysis, the recovery
well/injection system configuration will be optimized by numerical modeling. It is anticipated
that MODFLOW, a numerical, 3-dimensional, block-centered finite difference code with its
MODELCAD pre-processing and post-processing, will be used. Modeling will be used for the .
following purposes:
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TABLE 4-3
MONITORING POINTS
INJECTION TEST CW-2
L. E. CARPENTER REMEDIAL ACTION WORK PLAN
WHARTON, NEW JERSEY
Oil/Water Probe 2-11 (628-619)

WP-B4 Oil/Water Probe 30 feet 2-9 (628-621)
WP-B3 Oil/Water Probe 50 feet 3-11 (628.7-620.7)
WP-D1 Pressure Transducer ND ND ||
Cw-2 Pressure Transducer Injection Well ND ||
WP-B2 Pressure Transducer 10 feet 3-11 (627.5-619.5)
WP-B10 - Pressure Transducer 40 feet 3-11 (627.5-619.5)
MW-118 Oil/Water Probe 50 feet 3-13 (628.5-618.5)
MW-28 Pressure Transducer 130 feet ND
MW-6A Pressure Transducer 150 feet ND
MW-178 (Background) Stevens Recorder 400 feet 3-13 (630-620)
MW-111 Water Level Indicator ND ND
PZ-2AR) Water Level Indicator ND ND

Notes:

ND - Not determined presently.
Method of measurement and distance from injection well are tentative.
Monitoring points PZ-2A(R) and WP-D1 are proposed wells. It is anticipated that the screens will be set immediately below a clay layer.

Remedial Action WorkPlan October 1994
L.E. Carpenter & Co. 4-9 . nk(H\LEC\Lec-Work.Pin



WESTEN

® Determining the locations and sizes of extraction/reinjection/infiltration systems;

® Determining the flow rate of groundwater which requires treatment as part of Stage I
(separation only) and Stage II (separatlon, VOC treatment, and/or DEHP treatment)
groundwater remedial action;

® Demonstrating that the extraction/injection system design will contain contaminated
groundwater and allow remediation in accordance with ROD requirements;

¢ Allowing the selection of groundwater monitoring locations used to document system
effectiveness; and

* Providing a long-term optimization tool for management of the extraction/reinjection
system.

4.4 MONITORING POINT ABANDONMENT/REPLACEMENT

4.4.1 Monitoring Point Abandonment

Several of the site monitoring wells screened intervals cross multiple zones and require
abandonment. The reasons for the abandonment of specific monitoring points include: (1) the
monitoring well’s riser/screen bridges a clay or silt layer; (2) the well’s screened interval is too
large and sampling does not provide data for a specific interval; and (3) the well or piezometer
is located in an area which must be excavated as part of the soil remediation which will be
performed at the site. A list of monitoring points for abandonment are presented in Table 4-4.
Additional wells recommended for abandonment at a later date are presented in Table 4-5. A
rationale for each well abandonment is also provided. State regulations require that all wells be
abandoned by a licensed driller. The abandonment procedure will be in compliance with
N.J.A.C. 7:9-9,

4.4.2 Monitoring Point Installation/Replacement

The installation of additional monitoring points is justified in a few areas to evaluate specific
hydrogeologic zones at the site. The reasons for the installation of new monitoring points
include: (1) to replace monitoring points that were improperly designed; (2) to aid in the
analysis of the aquifer pumping tests which are to be performed as part of the remedial design
data collection; (3) to monitor specific hydrogeologic zones, (i.e., above and immediately below
the clay unit); and (4) to demonstrate that the groundwater recovery system is effective through
the installation of sentinel wells located downgradient of the recovery systems to monitor water
quality. A list of proposed monitoring points for installation are presented in Table 4-6. A
rationale for each proposed installation is also provided.
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TABLE 44

MONITORING POINTS REQUIRING ABANDONMENT
REMEDIAL ACTION WORK PLAN
L.E. CARPENTER, WHARTON, NEW JERSEY

This monitoring well is in disrepair. The well’s riser and protective
casing is bent and may be cracked, and thus, jeopardizes its integrity.
A replacement well is proposed to replace this monitoring point during
upcoming field work.

This monitoring well has a 25.5 foot long screen which fully penetrates
a clay unit. This well’s screen is not set to monitor one specific aquifer
zone. A replacement piezometer cluster is proposed to replace this
monitoring point during the upcoming field work.

This well has a 20 foot long screen which fully penetrates a clay unit.
This well’s screen is not set to monitor one specific aquifer zone. A
shallow replacement piezometer is proposed to replace this monitoring
point during the upcoming field work.

MW-128 and MW-121 These two wells are located in an area requiring excavation for soil
remediation proposes. The presence of piezometers WP-CI, WP-C2,
WP-C3, and WP-C4 are present to monitor flow conditions in this area.

This piezometer is located in the "Disposal Area” which requires
excavation for soil remediation.

Notes:

Dependent on the extent of excavation for the soil remediation of "hot spots” across the site, additional wells
may require abandonment.

Caisson well CW-2, which is located in the "Disposal Area" shall be removed during the excavation of the
area and reinstallation in the vicinity of WP-B2.
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TABLE 4-§

MONITORING POINTS REQUIRING ABANDONMENT

DURING SUBSEQUENT ACTIVITIES
REMEDIAL ACTION WORK PLAN

L. E. CARPENTER, WHARTON, NEW JERSEY

Monitoring
Point

Designation

MW-5
MW-7
MW-10
MW-11D
MW-14D
MW-17D
MW-18D

Notes:

Screen

Length(Ft)

30
20

10
10
10
10

For
donment

1,2,3
2,3
2,3
34,5
3,4,5
34,5
4,5

Denotes the wells’s screen is too long and may not provide the specific data required for

Denotes the well’s screen completely penetrates a clay layer(s). As a result, water level and

The "deep” wells, identified with the suffix-D, have well screens which are all not set in a specific

October 1994

evaluation of a specific aquifer.
2.
groundwater samples may not be representative of a specific zone.
3. A well’s riser or screen penetrates a clay or silt.
4, The Record of Decision (ROD) requires no further action in this area.
5.
aguifer zone.
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TABLE 4-6

PROPOSED MONITORING POINT INSTALLATION/REPLACEMENT
L. E. CARPENTER REMEDIAL ACTION WORK PLAN
WHARTON, NEW JERSEY

Monitoring Point
Designation

RP-4 (Survey Point)

MW-1A*

PZ-2A(S) PZ-2A(R)

PZ-6A

MW-13(R)

WP-D1

Sentinel Wells**

Monitoring Point
Location
Washington Pond

Replace MW-1

Replace MW-2

Replace MW-6

To form a cluster of
wells on Air Products

Monitoring point immediately
adjacent to the infiltration

gallery and the relocated CW-2.

Rationale

Data point will further define surface water
conditions at the site.

Replacement well for MW-1. This well shall be
located between piezometers WP-A4 and WP-Al.
The well will consist of 4-inch diameter stainless
steel so that it can accommodate a multi-phase
(multi-fluid) pump for LNAPL removal and
depression of the water table.

Replacement monitoring piezometer cluster

to be installed between the present location of
MW-2 and WP-BY. The cluster will have one
screen above the clay (identified in the previous
boring logs). It will be identified as MW-2A(S).
The "deeper” well in this cluster will be double
cased and the screen will be set below the clay.
The well will be identified as MW-2A(D). Each
will consist of 2-inch diameter PVC. These
points are located to monitor water quality within
the shallow(a) and shallow aquifer zones and for
pump test analysis.

The piezometer will consist of 2-inch diameter
PVC screened above the clay layer.

To Evaluate the possibility of the presence

of LNAPL existing beneath a clay unit. A
2-inch diameter PVC well will be installed. The
screen will be set below the clay unit identified in
the boring log for MW-13. Installation of this
well is contingent on property access granted by
Air Products Corp.

To identify mounding associated with the infiltration
test and the shallow(a) injection test. A 2-inch
diameter PVC well will be installed. The screen
will be set below the clay unit.

Additional monitoring wells may be required
downgradient of the proposed recovery wells to
prove that the groundwater plume has been

captured

Notes:
* No clay was encountered (noted) during the installation of Mu-1.
bl Sentinel wells will be installed at a later date after operation of the recovery system has
established new water table configuration.
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4.5 GROUNDWATER AND FLOATING PRODUCT SAMPLING

Groundwater samples and LNAPL samples will be collected from various monitoring points
within the well and piezometer network to evaluate specific pre-design considerations. Results
of this sampling event will provide an updated groundwater analytical database and aid in the
design of the treatment system. Groundwater samples will be analyzed by a NYDEPE-certified
laboratory for select analytical parameters. These analytical parameters are presented in Table
4-7. Table 4-8 is a list of the indicator parameters. Samples collected from the pumping wells
at the beginning and end of the pumping tests will be analyzed for volatile organics plus xylenes,
base/neutral/acid extractables, and water quality indicator parameters. LNAPL samples will be
collected from specific wells and will be analyzed for gas chromatographic (GC) fingerprint and
specify gravity as presented in Table 4-9.

4.5.1 Groundwater Samples

One round of groundwater samples will be collected from selected locations within the onsite
monitoring network. Table 4-7 provides the monitoring point designation and the analytical
parameters for which samples will be analyzed.

During the two proposed aquifer pumping tests, two samples will be collected from each of the
pumping wells. The first sample will be collected one hour into the test and the other
approximately one-half hour prior to turning off the pump.

4.5.2 ‘ LNAPL Samples

LNAPL samples for analyses of GC fingerprint, and specific gravity will be collected from
selected monitoring points. These monitoring points are presented in Table 4-9. Sampling of
LNAPL from a specific monitoring point assumes that enough sample volume is present within
the monitoring point so that a sample can be collected.
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TABLE 4-7

PROPOSED GROUNDWATER SAMPLING PARAMETERS/RATIONALE
L. E. CARPENTER REMEDIAL ACTION WORK PLAN

Monitoring
Point
Designation

MW-4
MW-14S
MW-22
MW-25
MW-158
MW-1A
PZ-2A(S)
PZ2A(R)
MW-23
MW-13(R)
GEI-2I
GEI-2S
MW-16S
MW-161
MW-151
MW-17S
MW-141
MW-8
MW-111
MW-11D
MW-188
MW-18I
MW-138
MW-131
MW-9
PZ-6A
WP-D1
CcW-1
RW-2

Notes:

pOpe

hal

VO +xylenes

DEHP

BNA

Indicator parameters

Remodial Action WorkPlan
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WHARTON, NEW JERSEY

Monitoring
Point

Location Rationale

VO+xylenes, DEHP, indicator parameters 1
VO-+xylenes, DEHP, indicator parameters 1
VO +xylenes, DEHP 1
VO+xylenes, DEHP 1
VO-+xylenes, DEHP . 1

VO-+xylenes, DEHP, indicator parameters 1,2
VO+xylenes, DEHP, indicator parameters 1,2
VO+xylenes, DEHP, indicator parameters 1,2,6
VO+xylenes, DEHP 1

VO+xylenes, DEHP

VO +xylenes, DEHP

VO+xylenes, DEHP

VO+xylenes, DEHP, indicator parameters
VO+xylenes, DEHP, indicator parameters
VO+xylenes, DEHP

VO+xylenes, DEHP

VO+xylenes, DEHP, indicator parameters
VO+xylenes, DEHP

VO +xylenes, DEHP, indicator parameters
VO +xylenes, DEHP

VO+xylenes, DEHP, indicator parameters
VO+xylenes, DEHP, indicator parameters
VO+xylenes, DEHP :
VO+xylenes, DEHP

VO+xylenes, DEHP

VO +xylenes, DEHP indicator parameters
VO+xylenes, DEHP 1,2,5,6
VO+xylenes, BNA, indicator parameters
VO+xylenes, BNA, indicator parameters

bk jed ped ek bk ek ek b b Dt Gk et ek e

[Sra—y
M
[

[SVQuey
.
w W

Sample collected to update the database. -

Well is newly installed, and this is the first round of sampling.

Samples will be collected at specific intervals during the pumping test (See Section 4.5.1).
Removal of this well is proposed. The groundwater sample will be collected prior to
abandonment, and abandonment will be contingent upon analytical results.

Sample will be analyzed on & quick turnaround so that analytical results will be available
prior to the injection test (see Section 4.2.1.3)

An additional sample may be collected for VO +xylene, if mounding is identified during the
injection test in CW-2,

If LNAPL is detected in the well, a sample for the parameters identified above will not be
collected. 4

Volatile organic compounds with calibration for xylenes.

Bis(2-ethyl hexyl)phthalate.

Base/neutral/acid extractable compounds.

Water quality indicator parameters, see Table 4-8.
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TABLE 4-8

WATER QUALITY INDICATOR COMPOUNDS
L. E. CARPENTER REMEDIAL ACTION WORK PLAN
WHARTON, NEW JERSEY

Note:

Alkalinity

Bicarbonate

Biological Oxygen Demand
Chloride ,
Chemical Oxygen Demand
pH

Sulfate

Total Dissolved Solids
Total Suspended Solids
Iron 4

Calcium

Manganese

Arsenic

Lead

Sodium

Antimony

Magnesium

Calcium

Total Kjeldahl Nitrogen
Nitrate Nitrogen

Nitrite Nitrogen
Phosphate

Total Hardness
Turbidity

Color

Total Organic Carbon

All samples will be analyzed at a NJDEPE-certified laboratory by analytical
methods specified in N.J.A.C. 7:26E.
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TABLE 4-9

PROPOSED LNAPL SAMPLING POINTS
L. E. CARPENTER REMEDIAL ACTION WORK PLAN

WHARTON, NEW JERSEY
Monitoring
Point Analytical
Designation I . Rational
MW-23D* ‘GCF/SG Identify chemical constituents present in the
LNAPL.
MW-118 GCF/SG Update the chemical composition of the
LNAPL.
WP-B4 SG Point monitored during aquifer test.
WP-B5 SG Point monitored during aquifer test.
WP-B6 SG Point monitored during aquifer test.
MW-1A GCF/SG Identify chemical constituents present in the
LNAPL. :
Notes:
GCF - Gas chromatographic fingerprint.
SG - Specific gravity.
- Specific gravity analysis will be performed on points which will be monitored during the pump
testing so that an accurate corrected water levels can be determined.
- Samples will be collected only if LNAPL is detected in sufficient volume to fill the required sampling
jars.
* - This well will be installed during Phase I remedial action. If LNAPL is encountered in MW-23D,
a sample will be collected.
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Task Descriptions

1) Mobilization
and Installation
of Soil Erosion
and Sediment
Control Plan

REMEDIAL ACTION PLAN - HOT SPOT SOILS
PHASE I REMEDIATION - L.E. CARPENTER AND COMPANY
e

Technical Approach/Cost Assumptions

Location and markout of underground utilities at the site
in the proposed excavation areas. Preparation of site,
including temporary removal of passive recovery system
aboveground cables and tubing. Installation of necessary
erosion and sediment controls, exclusive of PCB area.

Cost Estimate

Spot Soils - Phase I Remedial Action.

2) Inorganic Hot Excavation, waste characterization, transportation and off $145,000
Spots - site disposal (of 200 cubic yards) of soil contaminated
Excavation and with lead and antimony. Disposal cost based on disposal by
Disposal landfilling, with transportation in roll-off containers or
drum trailers.
3) Organic Hot Excavation, transportation and backfill (of 600 cubic $275,000
Spots - yards) within excavated disposal area. Excavation, waste
Excavation and characterization, treatment, and disposal (of 330 cubic
Disposal yards) of free-product containing soils (Hot Spot #6).
Transportation by bulk roll-offs or dump trailers.
4) Disposal Area Excavation, stockpiling, waste characterization, $275,000
- Excavation and transportation, and disposal (of 300 cubic yards) of RCRA
Disposal hazardous waste. Costs will be dependant upon the disposal to
method, which is dependant upon the waste characterization
results. $1,310,000
5) PCB Area - Excavation, stockpiling, waste characterization, $950,000
Excavation and transportation, and disposal (of 880 cubic yards) of PCB
Disposal contaminated soils. Costs will be dependant upon the to
disposal method, which is dependant upon the waste
characterization analytical results. $2,366,000
6) Reporting Preparation of the Remedial Action Summary Report for Hot $12,000




i
|

'

REMEDIAL ACTION PLAN - GROUNDWATER PRE-DESIGN TESTING
PHASE I REMEDIATION - L.E. CARPENTER AND COMPANY

]

Task Descriptions | Technical Approach/Cost Assumptions Cost Estimate
1) Aquifer Monitoring background water level trends, two step-drawdown $65,000
Pumping Tests tests (three steps), two constant rate pumping tests, and
two recovery tests for the shallow aquifer zones.
2) Infiltration Percolation testing in three locations, pilot scale $45,000
Tests infiltration testing, and injection testing in RW-3 and
CW-2.
3) Numerical Numerical, three-dimensional modelling (using MODFLOW) with $25,900
Modelling pre~ and post-processing, to aid in the design groundwater
pumping/reinjection scheme for Phase II Remedial Action -~
Groundwater Treatment.
4) Well Abandonment/removal of 6 groundwater monitoring wells/well $11,000
Abandonment points.
5) Well Closure/replacement of one well within areas of excavation, $34,900
Replacement/ installation of seven new monitoring points (which includes
Installation one additional river point).
6) Groundwater Groundwater sampling in selected wells for selected $57,800
and Floating parameters, to aid in treatment system design. Sampling of
Product Sampling floating product in selected wells on site.
7) Reporting Preparation of the Remedial Action Summary Report. $12,000
||8) Meeting Meeting with regulatory agency. $6,700
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SECTION 1

INTRODUCTION

1.1 PROJECT SCOPE

The L.E. Carpenter facility is located at 170 North Main Street, Borough of Wharton, Morris
County, New Jersey and occupies approximately 14.6 acres. The L.E. Carpenter facility
operated as a manufacturing facility for vinyl wall coverings from 1943 to 1987. It is currently
utilized as subleased warehouse space and light manufacturing.

Various field efforts, including a remedial investigation (RI), have been completed to
characterize the site and address primary sources of contamination. A summary of these field
efforts is provided as Section 2 of the Phase I Remedial Action Workplan. Secondary sources
of contamination remain at the site, which include an immiscible product layer floating on
groundwater, localized areas of contaminated soil, a former disposal area, and contaminated
groundwater. The Phase I Remedial Action Workplan addresses localized areas of contaminated
soil at the site and additional data collection requirements. The localized areas of contaminated
soil at the site were identified as "hotspots" during the RI and were further delineated during
post-RI investigations. The contaminants of concern for the Phase I areas of concern are
summarized in Table 1-1.

This Quality Assurance Project Plan (QAPP) summarizes the quality assurance/quality control
(QA/QC) procedures that will be incorporated into the Remedial Action activities planned for
the L.E. Carpenter site. Procedures in the QAPP identify proper sample collection, handling,
and laboratory protocols to be used throughout all Remedial Action activities. Phase I Remedial
Action field activities are also described in the QAPP.

1.2 PR T DATA QUAL

The overall data quality objective for field activities, data analyses, and laboratory analyses is
to produce data of sufficient and known quality to support remedial design and to confirm the
effectiveness of planned remedial activities. Specifically, all data will be gathered or developed
using procedures appropriate for the intended use. Standard procedures will be used so that
known and acceptable levels of accuracy, precision, representativeness, completeness and
compatibility are maintained. Descriptions of these criteria are presented in the following
subsections.

Draft Quality Assurance Project Plan October 1994
L.E. Carpeanter Site 1-1 nK\LEC\QAPP.Dft
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TABLE 1-1

PHASE I AREA OF CONCERNS
L.E. CARPENTER REMEDIAL ACTION
QUALITY ASSURANCE PROJECT PLAN

Inorganic Hot Spots®:
II Hot Spot "A" Antimony
“ Hot Spot "B" Lead ||
Hot Spot "C" Antimony, Lead ||
Hot Spot "D" Antimony, Lead
DEHP/Organic Hot Spots:
i Hot Spot "1" Bis(2-Ethylhexyl)phthalate (DEHP) “
Hot Spot "2" DEHP, Butylbenzyl phthalate ||
Hot Spot "3" DEHP l’
Hot Spot "4" , DEHP
Hot Spot "5" DEHP | “
Hot Spot "6" Xylenes ||
Disposal Area: Ethylbenzene, Xylenes, Methylene Chlori;ie,
DEHP, Antimony, Lead
PCB, DEHP

Note:
1 - Inorganic Hot Spot "E" is located within the disposal area and will be addressed by the disposal
area remedial activities.
Draft Quality Assurance Project Plan October 1994
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1.2.1 Accuracy

Accuracy is the degree of agreement of a measurement, with an accepted reference or true
value, usually expressed as the difference between the two values, or the difference as a
percentage of the reference or the true value. It is sometimes expressed as a percentage of the
reference. For this project, accuracy will be expressed as the percentage of the reference.
Accuracy is a measure of the bias of a system.

Analytical accuracy is expressed as the percentage recovery of an analyte which has been added
to the sample or matrix standard (i.e., matrix spike, blank) at a known concentration before
analysis.

Accuracy of all field screening methods will be confirmed by sending representative analytical
samples for laboratory confirmation of the field screening result.

1.2.2 Precision

Precision is a measure of mutual agreement among individual measurements of the same
property, usually under prescribed similar conditions. Precision is best expressed in terms of
the standard deviation. Various measures of precision exist depending upon the "prescribed
similar conditions. "

During collection of data using field methods and/or instruments, precision is checked by
reporting measurements at one location and comparing results. For example, water level
measurements would be taken three times at a well and the values compared. Only if the values
are within a specified percentage of each other are the measurements considered sufficiently
precise.

Analytical precision is calculated by expressing as a percentage the difference between results
of analyses of duplicate samples for a given analyte.

1.2.3 Completeness

Data completeness for this project is defined as the percent of acceptable data obtained compared
to those planned for the project. Unless recommended for rejection as the result of data
validation, qualified data is considered valid, useable data and therefore acceptable. The level
of completeness can be affected by field conditions as well as laboratory factors.

Field data completeness can be affected by inaccessibility to various areas and/or media, along
with unanticipated difficulties with sample collection. For example, minimal thickness of
floating product in on-site monitoring wells may reduce the number of light, non-aqueous phase
liquid (LNAPL) samples collected. A seasonally low water table at a monitoring well may
prevent collection of the required sample volume needed for sample analysis. Laboratory data

Draft Quality Assurance Project Plan October 1994
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completeness can be affected by difficulties encountered during sample handling, as well as
unforeseen complications with respect to sample analysis or extraction.

The overall completeness goal for sampling activities associated with remedial actions at the
L.E. Carpenter facility is 85 percent, including difficulties from both field and laboratory
sources. Certain data points will be defined as critical to the remedial actions. Critical data
points are sample locations for which valid data must be obtained to support groundwater
remedial design. An example of a critical data point may be water quality parameters for
groundwater samples collected from pumping monitoring wells during the aquifer pumping tests.
The completeness goal for the critical data points is 100 percent.

1.2.4 Representativeness

Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter, variation at a sampling point or an environmental
condition. Representativeness is a qualitative parameter that is most concerned with the proper
design of the sampling program. To ensure that the samples obtained in the field represent the
particular environment from which they are collected, field sampling and laboratory analysis will
be performed in accordance with NJDEP’s Field Sampling Procedure Manual (May 1992) and
the Technical Requirements for Site Remediation (N.J.A.C. 7:26E-1 et seq.).

1.2.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can
be compared with another. Sample data should be comparable with other measurement data for
similar samples and sample conditions. This goal will be achieved by using standard techniques
to collect and analyze representative samples and by reporting analytical results in appropriate
units.

1.3 PROJECT ORGANIZATION

Table 1-2 summarizes the L.E. Carpenter Phase I Remedial Action project organization as
required by N.J.A.C. 7:26E-2.2. It should be noted that the name(s) and telephone number(s)
of the individual(s) responsible for laboratory activities will be designated following laboratory(s)
identification.

Draft Quality Assurance Project Plan October 1994
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TABLE 1-2

PHASE 1 PROJECT ORGANIZATION
L.E. CARPENTER REMEDIAL ACTION
QUALITY ASSURANCE PROJECT PLAN

Overall Project Coordination Mr. Christopher Anderson - LEC (216) 589-4020
Mr. Martin O’Neill - WESTON (908) 417-5830
Sampling Activities, including Quality Field Coordinator - WESTON ' (908) 417-5800
Assurance and Quality Control
Laboratory Activities, including Quality To be identifiedV To be identified®
Assurance and Quality Control
e

Note:
(1) - Name(s) and telephone number(s) of the individual(s) responsible for laboratory activities will be designated
following laboratory(s) identification. A
Draft Quality Assurance Project Plan October 1994
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SECTION 2

ANALYTICAL METHODS/QUALITY ASSURANCE

In order to generate analytical data of known and defensible quality, adherence to established
quality assurance protocols will be used. To ensure that the samples obtained in the field
represent the particular environment from which they are collected and are of satisfactory
quality, field sampling and laboratory analysis will be performed in accordance with NJDEP’s
Field Sampling Procedure Manual (May 1992) and the Technical Requirements for Site
Remediation (N.J.A.C. 7:26E-1 et seq.). '

2.1 LABORATOR

Environmental samples for all parameters for which analysis will be performed and for which
certification exists will be analyzed by a New Jersey certified laboratory in good standing in
accordance with N.J.A.C. 7:26E-2.1. The laboratory shall follow all quality assurance and
quality control (QA/QC) procedures specified by the analytical methods. Analytical results shall
meet the method detection limits specified by the analytical methods.

The analytical laboratory shall follow internal chain of custody (COC) procedures associated
with sample receipt, storage, preparation, analysis and general security procedures. Upon
sample receipt, the sample custodian will inspect the integrity of the sample containers. The
presence of broken or leaking samples will be noted on the COC record. The sample custodian
will sign (with date and time of receipt) the COC record, thus assuming custody of the samples.
The sample custodian will also check the information on the COC record against the sample
labels. Any inconsistencies will be resolved with the sampling representative before sample
analysis proceeds. After sample receipt, all analytical samples will be stored in a locked sample
refrigerator pending sample analysis and preparation. The storage refrigerators are maintained
at approximately 4°C.

2.2 SOIL SAMPLES
2.2.1 Analytical Methods

Table 2-1 summarizes the analytical methods to be used and associated sample container
requirements, preservation methods and maximum holding times for post-excavation soil samples
to be collected ‘during remedial actions at the L.E. Carpenter facility. A summary of post-
excavation soil sample and required quality assurance sample collection frequencies is presented
in Table 2-2. Samples will be analyzed only for the contaminant(s) of concern associated with
the individual area of concern (as identified in Table 1-1). All post-excavation sampling will
be conducted within two weeks of excavation.

Draft Quality Assurance Project Plan October 1994
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TABLE2 -1

SOIL SAMPLE ANALYTICALMETHODS
L.E. CARPENTER REMEDIALACTION
QUALITY ASSURANCE PROJECT PLAN

thod & athc

8020 (1) Glass, teflon—lined cap Cool4deg C

DEHP, butylbenzyl phthalate 8270 (1) Glass, teflon—lined cap Cool4deg C 14 days
8080 (1) Glass, teflon—lined cap Cool 4deg C 14 days
6010 (1) Giass or Polyethylene Cool4deg C 14 days
6010 (1) Giass or Polyethylene Cool4deg C 14 days

Note:
(1) USEPA SW 8486, Test Methods for Evaluating Solid Waste, Third Edition,
Draft Quality Assurance Project Plan g October 1994
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TABLE2-2
SOIL SAMPLE FREQUENCY
L.E. CARPENTER REMEDIALACTION
QUALITY ASSURANCE PROJECTPLAN

y 8020 (1) ) de e perd ot required for 5 percent of total

EHP, butylbenzyl phthalate 8270 (1) based on excavation non-aqueous number of soil

cB 8080 (1) size, contaminant of samples. samples collected

ntimony 6010 (1) | concemn and contamination per analyte.

| Lead 6010 (1) origin (see text).
Note:
(1) USEPA SW 846, Test Methods for Evaluating Sdlid Waste, Third Edition.

Draft Quality Assurance Project Pian : October 1994
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Frequency of collection of post-excavation soil samples will be in accordance with N.J.A.C.
7:26E-6.4. For excavations 20 to 300 feet in perimeter, the following sampling frequencies will
be used:

. For surface spills (inorganic hotspots A, B, C and D; DEHP/organic hotspots 3,
4 and 5), one sample will be collected from the top of each sidewall for every 30
linear feet of sidewall and one sample will be collected from the excavation
bottom for every 900 square feet of excavation.

. For subsurface spills (DEHP/organic hotspots 1, 2 and 6), one sample will be
collected from the bottom of each sidewall for every 30 linear feet of sidewall and
one sample will be collected from the excavation bottom for every 900 square feet
of excavation.

For excavations greater than 300 feet in perimeter (PCB contaminated soil area), one sample will
be collected from the excavation bottom for every 900 square feet of excavation. Sidewall
samples are not proposed for the PCB contaminated soil area as PCB delineation sampling
(December 1993) previously determined the extent of excavation required.

Additional information for the aforementioned areas of concern is provided below:

Inorganic Hotspots - Field screening methods (X-Ray Fluorescence (XRF)) will be used to
screen for antimony and lead during inorganic hotspot remediation. A Spectrase 9000® XRF
meter, or equivalent, with a remote probe will be used. The Spectrase 9000® has a resolution
sufficient to provide QA II data. The XRF results will be used to direct the excavation activities
to ensure that contamination above site specific cleanup goals is removed and to minimize the
volume of excavated materials. Post-excavation samples will be collected at the frequency
described above.

DEHP/Organic Hotspots - Tank closure activities, including soil excavation and backfilling with
clean fill, have occurred in the immediate location of Hotspot #2 since completion of the RI
sampling. Three soil boring samples will be collected (in the area identified in the RI as
exceeding soil cleanup criteria) from the interval of 5 feet to 5.5 feet below ground surface
(BGS) and analyzed for DEHP and butylbenzyl phthalate to determine whether previously
identified contamination still remains. If analytical results indicate that contaminated soils were
remediated by the tank closure activities, no further action will be required at DEHP/organic Hot
spot #2. If contaminated soils were DEHP/organic hotspot 2 will be remediated and post-
excavation samples will be collected with the frequency described above.

For DEHP/organic hotspot 6, xylene samples collected within 24 hours of the excavation will
be collected from the 0 to 6 inch interval beneath the excavation bottom. Xylene samples
collected after 24 hours of the excavation will be collected from the 6 to 12 inch interval beneath
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the excavation bottom. For all DEHP/organic hotspots, post-excavation samples will be
collected at the frequency described above.

Disposal Area - Post-excavation sampling for organic constituents will not be performed for this
hotspot, since it is an area in which bioremediation will occur during Phase II (Stage IT) remedial
action. Post-excavation soil samples collected from the Disposal Area (including inorganic
hotspot E) will be limited to the parameters of antimony and lead. Field screening methods
(XRF meter) will be used to direct the extent of excavation, based on lead and antimony
concentrations in the underlying soils.

A reduced sampling frequency (per N.J.A.C. 7:26E-6.4(a)2.iii) will be used for the post-
excavation samples, since the disposal area has a perimeter greater than 300 linear feet. One
perimeter sample will be collected from the bottom of the excavation sidewalls for every 60
linear feet, or six perimeter samples total. One excavation bottom sample will be collected for
every 1700 square feet, or 5 bottom samples total.

PCB Contaminated Sojl Area - Field screening methods (PCB test kits) will be used to screen
for Aroclor 1254 during the PCB area remediation. The PCB test kits will be used to direct the
depth of excavation activities to ensure all contamination is removed and to minimize the volume
of excavated soil. The maximum depth of excavation associated with the PCB contaminated
soils is 2 feet BGS.

A reduced sampling frequency (per N.J.A.C. 7:26E-6.4(a)2.iii) will be used for the post-
excavation samples, since the PCB area has a perimeter greater than 300 linear feet. A total of
six perimeter samples will be collected from the top of the sidewall and nine bottom samples will
be collected from the floor of the excavation.

Additional samples will be collected from a portion of the excavation. The additional samples
will be analyzed for DEHP. The area of potential DEHP concern is estimated as 6,900 square
feet, with a 325 linear feet perimeter. Per N.J.A.C. 7:26E-6.4(a)2.iii, a reduced sampling
frequency will be used. A total of five sidewall samples and five excavation bottom samples will
be collected for DEHP analysis from the area of potential DEHP concern. If the post-excavation
samples indicate DEHP remains at concentrations greater than the site specific cleanup criteria,
additional soil will be excavated (to maximum depth of static groundwater) and additional
samples will be collected at the same reduced frequency.

2.2.2 Sample Handling and Preservation

Soil samples will be collected by removing the soil from the sampling device and transferring
the soil into laboratory cleaned jars. Samples to be collected for volatiles analysis will be
immediately placed into the sample bottle without mixing. All soil samples for non-volatiles
analysis will be homogenized prior to being placed in the sample container.
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The type and size of the jars will match the intended analytical procedure. Soil samples will
then be labeled and placed into a cooler filled with ice. The coolers will be maintained at
approximately 4 °C with ice through transport to the laboratory. Upon arrival at the laboratory,
the samples will be transferred from the coolers to a refrigerator pending analysis.

Samples will be submitted to the analytical laboratory no later than 48 hours after sample
collection. For all samples, the time between sample collection and analysis will conform with
the respective sample holding time specified by the analytical method.

2.2.3 Field and Laboratory Quality Control Samples

Field Blanks - Field blanks will be collected at the rate of one per day, as required by NJDEP’s
Field Sampling Procedures Manual. Field blanks will be obtained by pouring analyte-free water,
supplied by the laboratory, or field decontaminated sampling device. Field blank samples will
be placed in the ice-filled coolers along with the environmental samples for transport to the
laboratory. Field blanks will be preserved as specified for the analytical methodology. Where
field equipment has been laboratory decontaminated and is dedicated to a sampling location, field
blanks will not be required.

Trip Blanks - NJDEP’s Field Sampling Procedures Manual does not require trip blanks for soil
(non-aqueous) samples.

Duplicates - Duplicate soil samples will be collected at a rate of 5 percent of the total number
of soil samples collected per analyte throughout the project, as required by NJDEP’s Field
Sampling Procedures Manual. Duplicate samples will be submitted to the laboratory as "blind"
samples.

2.3 GROUNDWATER SAMPLES
2.3.1 Analytical Methods

Table 2-3 summarizes the analytical methods to be used and associated sample container
requirements, preservation methods and maximum holding times for groundwater samples to be
collected during remedial actions at the L.E. Carpenter facility. A summary of groundwater and
quality assurance sample frequencies is presented in Table 2-4.

Groundwater samples will be collected and analyzed for volatile organics plus xylenes, DEHP,
antimony, lead and water quality indicator parameters, as indicated in the Remedial Action
Workplan. Groundwater samples from newly installed monitoring wells will be collected a
minimum of two weeks after installation. These samples will be analyzed for volatile organics
plus xylenes, DEHP, antimony, lead and water quality indicator parameters. In addition,
groundwater samples will be collected from selected monitoring wells, as indicated in the
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TABLE2-3

GROUNDWATERSAMPLE ANALYTICALMETHODS
L.E. CARPENTERREMEDIALACTION
QUALITYASSURANCEPROJECT PLAN

"""" olatile Organics + Xylenes 624 (1) , teflon—fined septum eg C, P 14 day
Base/Neutral/Acid Extractables| 625 (1) | Amber glass, teflon—lined cap Cool4deg C 7 days (3)
Total Hardness 130.1 (2) Glass or Polyethylene H2S504 or HNO3topH < 2 6 months
Iron 236.1 (2) Glass or Polyethylene HNO3topH < 2 6 months
Sodium 2731 (2) Glass or Polyethylene HNO3topH < 2 6 months
Total Alkalinity 310.1 (2) Glass or Polyethylene Cool4deg C 14 days
Chilorides 325.3 (2) Glass or Polyethylene None required 28days
Sulfates 375.1 (2) Glass or Polyethylene Cool4deg C 28 days
Total Dissolved Solids 160.1 (2) Glass or Polyethylene Cool4deg C 7 days
Total Suspended Solids 160.2 (2) Glass or Polyethylene Cool4deg C 7days
Turbidity 180.1 (2) Glass or Polyethylene Cool4deg C 48 hours
Color 110.1 (2) Glass or Polyethylene Cool4deg C 48 hours
Chemical Oxygen Demand 4101 (2) Glass or Polyethylene Cool 4deg C, H2SO4 topH < 2 28 days
Biological Oxygen Demand 405.1 (2) Glass or Polyethylene Cool4deg C 48 hours
Total Organic Catbon 4151 (2) Glass or Polyethylene Cool4deg C, HCLor H2SO4topH < 2 28 days
Manganese 243.1 (2) Glass or Polyethylene HNO3 topH < 2 6 months
Antimony 204.1 (2) Giass or Polyethyiene HNO3topH < 2 6 months
Arsenic 206.5 (2) Glass or Polyethylene HNO3topH < 2 6 months
Lead 239.1 (2) Glass or Polyethylene HNO3topH <2 6 months
Total Kjeldahl Nitrogen 351.4 (2) Glass Cool4deg C, H2SO4topH < 2 28days
Nitrate Nitrogen 353.1 (2) Polyethylene Cool4deg C, H2SO4topH < 2 28 days
Nitrite Nitrogen 353.1 (2) Polyethylene Coold4deg C 48 hours
Phosphate 365.2 (2) Polyethylene Cool4deq C, H2SO4 topH < 2 28days
Bicarbonate 310 (2) Polyethylene Cool4deg C 14 days
Calcium, Magnesium 200.7 (2) Polyethylene Cool 4deg C, HNO3 topH < 2 6 months

H 1501 (2) Glass Cool4deg C 24 hours

Notes:

(1) Federal Register 40 CFR Part 138, Vol. 49, No. 209, Test Parametsrs for the Analysis of Pollutants .
(2) USEPA-600/4~79~020, Methods for Chemical Analysis of Water and Waste.
(3) Holding time is 7 days untll extraction, 40 days after extraction.
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TABLE2-4

GROUNDWATERSAMPLE FREQUENCY
L.E. CARPENTER REMEDIAL ACTION
QUALITY ASSURANCE PROJECT PLAN

+ Xylenes 624 (1) | — One round from
Base/Neutral/Acid Extractables| 625 (1) | select, existing day/event.
Total Hardness 130.1 {2) Imonitoring wells.
Iron 236.1 (2)

Sodium 273.1 (2) | — One round from
Total Alkalinity 310.1 (2) | monitoring wells to
Chlorides 325.3 (2) | beinstalled (with the
Sulfates 375.1 (2) | exception of indicator
Total Dissolved Solids 160.1 (2) parameters in well
Total Suspended Solids 160.2 (2) MW-13(R))
Turbidity 180.1 (2) |

Color 110.1 (2) | — Two rounds from
Chemical Oxygen Demand 410.1 (2) | pumping monitoring
Biological Oxygen Demand 405.1 (2) | wells during aquifer
Total Organic Carbon 415.1 (2) | pumping tests (3).
Manganese 243.1 (2)

Antimony 204.1 (2)

Arsenic 206.5 (2)

Lead 239.1 (2)

Total Kjeldahl Nitrogen 351.4 (2)

Nitrate Nitrogen 353.1(2)

Nitrite Nitrogen 353.1 (2)

Phosphate 365.2 (2)

Bicarbonate 310 (2)

Calcium, Magnesium 200.7 (2)

pH 150.1 (2) __

¢ (i

1 persampling

1 per sample
shipment for
volatile organics

analysis.

~ 5 percent of total

number of samples
collected per

analyte.

Notes:

(1) Fedemal Register 40 CFR Part 136, Vol, 49, No. 209, Test Parameters for the Analysis of Pollutants .
(2) USEPA-600/4-79-020, Methods for Chemical Amalysis of Wa®er and Waste.
(3) Only those samples collecled during the aquifer pumping stswill be analyzed for full Bass/Neutrl/Acid extactables analysis.

All other samples will be analyzed for DEHP by Method 625,
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Remedial Action Workplan, and analyzed for the same suite of analytes as the samples collected
from the pumping well.

Two rounds of groundwater samples will be collected from the pumping monitoring wells during
the aquifer pumping tests. The aquifer pumping test groundwater samples will be collected at
the beginning and end of the test, and analyzed for volatile organics plus xylenes, full
base/neutral/acid extractables, antimony, lead, arsenic and water quality indicator parameters.

2.3.2 le H i n rvation

Monitoring wells will be purged of three well volumes prior to sampling. Groundwater samples
will be collected by lowering the bailer into the well slowly, in order to minimize the potential
for aeration of the groundwater to be sampled. Groundwater samples will be transferred from
the bailer directly into the sample bottle. Groundwater samples collecting during the aquifer
pumping tests will be collected from the pump discharge. The following order of sample bottle
filling will be used when collecting groundwater samples:

1).  Volatile organics plus xylenes
2).  Total organic carbon

3). Base/Neutral/Acid extractables
4). Total metals

5).  Sulfate and chloride

6).  Preserved inorganics

7).  Non-preserved inorganics

Groundwater samples will be preserved as specified by the analytical method, labeled and placed
in a cooler filled with ice. The samples will be maintained at approximately 4 °C with ice
through transport to the laboratory. At the laboratory, the samples will be transferred to a
refrigerator pending analysis.

Samples ‘will be submitted to the analytical laboratory no later than 48 hours after sample
collection. For all samples, the time between sample collection and analysis will conform with
the respective sample holding time specified by the analytical method.

2.3.3 Field and Laboratory Quality Control Samples

Field Blanks - Field blanks will be collected at a rate of 1 field blank per day of groundwater
sampling throughout the project, as required by NJDEP’s Field Sampling Procedures Manual.
Field blanks will be obtained by pouring analyte-free water, supplied by the laboratory, over a
dedicated or field decontaminated sampling device. Field blank samples will be placed in the
ice-filled coolers along with the environmental samples for transport to the laboratory. Field
blanks will be preserved as specified for the analytical methodology.
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Trip Blanks - A trip blank will be included with each shipment of groundwater samples for
volatile organics plus xylenes analysis throughout the project, as required by the NJDEP’s Field
Sampling Procedures Manual. The trip blanks will be provided by the laboratory in sealed 40-
milliliter vials and will be shipped with the empty sample bottles. The trip blanks will be placed
in the ice-filled coolers along with the environmental samples for transport to the laboratory.
Trip blanks will be preserved by the laboratory as required by the analytical methodology.

Duplicates - Duplicate samples will be collected at a rate of 5 percent of the total number of
groundwater samples collected per analyte throughout the project, as required by NJDEP’s Field
Sampling Procedures Manual. Duplicate samples will be submitted to the laboratory as "blind"
samples.

24 LI -A US PHASE LI APL) SAMPL,

2.4.1 Analytical Methods

During collection of groundwater samples from the existing monitoring wells and newly installed
monitoring wells, light, non-aqueous phase liquid (LNAPL) samples will be collected from all
wells in which LNAPL is determined to be present in sufficient quantity to sample. LNAPL
samples will be analyzed by gas chromatographic fingerprint by analytical Methods 8240 and
8270 (Test Parameters for the Analysis of Pollutants, 40 CFR 136), respectively. Table 2-5
summarizes the required quality assurance information for these analytical methods. In addition,
the laboratory will analyze for the specific gravity of the LNAPL samples.

2.4.2 Sample Handling and Preservation

LNAPL samples will be collected from wells identified in the Work Plan if sufficient product
is present. LNAPL samples will be collected by lowering the bailer into the well slowly and
just through the LNAPL layer, in order to minimize the potential for transporting the floating
product into the underlying groundwater. LNAPL samples will be transferred directly from the
bailer into the samplée bottle.

LNAPL samples will be labeled and placed in a cooler filled with ice. The samples will be
maintained at approximately 4 °C with ice through transport to the laboratory. At the
laboratory, the samples will be transferred to a refrigerator pending analysis.

Samples will be submitted to the analytical laboratory no later than 48 hours after sample
collection. For all samples, the time between sample collection and analysis will conform with
the respective sample holding time specified by the analytical method.

2.4.3 Field and Laborat uality Control Samples

Field blanks, trip blanks and duplicate samples will not be collected for LNAPL samples.
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TABLE 2-5

LNAPL SAMPLE ANALYTICAL METHODS AND FREQUENCY
L.E. CARPENTER REMEDIAL ACTION
QUALITY ASSURANCE PROJECT PLAN

Volatile Organic and Xylenes

Base Neutral/Acid Extractables

8240"

8270"

Glass, teflon-lined cap

Glass, teflon-lined cap

Cool 4°C

Cool 4°C

14 days

14 days ||

One round from selected wells
with sufficient product thickness

One round from selected wells
with sufficient product thickness

None

None

None

None

None

None

Note:

® - USEPA SW 846, Test Methods for Evaluating Solid Waste, Third Edition.
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2.5 WASTE CLASSIFICATION SAMPLES
2.5.1 Analytical Methods

Table 2-6 summarizes the analytical methods to be used and associated quality assurance
information for waste classification samples to be collected during remedial actions at the L.E.
Carpenter facility. A summary of waste classification sample and required quality assurance
sample collection frequencies is presented in Table 2-7.

Frequency of collection of waste classification samples will be based on NJDEP’s Waste
Classification Guidance Document. The inorganic hotspot soils will be combined for disposal.
Waste classification samples for the inorganic hotspots, disposal area and PCB contaminated
soils will be collected separately. All areas are anticipated to be less than 900 cubic yards in
volume, hence one waste classification sample will be collected for every 20 cubic yards of
volume. Prior to sampling, the waste will be divided into grids representing no more than 20
cubic yards of waste. One waste classification sample will then be collected from each grid.
Since excavated soils from inorganic hotspot and PCB contaminated soil remediation are
anticipated to be relatively homogeneous, 5 adjacent grid samples will be composited on a equal
weight basis at the analytical laboratory to create an "area composite” for analysis. This
procedure may also be performed for the disposal area if the excavated waste appears to be
homogeneous. If any of the waste is not relatively homogeneous upon excavation, "area
composites” will not be used and all collected samples will be analyzed.

If the excavated volume of the PCB contaminated soils should exceed 900 cubic yards, the waste
will be divided into 45 equal grids. "Grid composite” samples will be collected by taking 1
sample for every 20 cubic yards of waste within the grid and compositing them. If the
excavated soils are relatively homogeneous, 5 adjacent “"grid composite" samples will be
composited on a equal weight basis at the analytical laboratory to create an "area composite” for
analysis.

2.5.2 Sample Handling and Preservation

Waste classification samples from the disposal and PCB areas will be collected from the
stockpile in accordance with sampling procedures identified in NJDEP’s Field Sampling
Procedure Manual, (May 1992). The stockpiles will be divided into grids of 20 cubic yards.
One waste classification grid sample will be collected, using hand auger and trowel sampling
techniques from each 20 cubic yard grid. The laboratory will composite the grid samples into
area composites, and analyze the composite samples for the parameters presented in Tables 2-6.

Waste classification samples for the inorganic hotspot soils will be collected from the backhoe
bucket using a decontaminated sampling device and transferred into laboratory cleaned jars.
Samples will be homogenized in a stainless steel bowl and subsequently placed into the sample
bottle.
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WASTE CLASSIFICATIONSAMPLE ANALYTICALMETHODS
L.E. CARPENTER REMEDIAL ACTION
QUALITY ASSURANCE PROJECT PLAN

1311 (1)

TABLE2-6

Cool 4 deg C

1 TCLP Metals Glass
Full TCLP Analysis (2) 1311 (1) Glass, teflon—lined septum Cool4deg C
Reactivity (Cyanide/Sulfide) (3) | Sec.2 (1) Amber Glass Cool4deg C 14 days
TPHC (4) 418.1 (1) Glass Cool 4deg C 14 days
Total PCBs (3) 8080 (1) Glass, teflon—lined septum Cool4deg C 14 days
| Ignitability (5) 1010 (1) Amber Glass Cool4deqC 14 days
Corrosivity (6) 1110 (1) Polyethylene Cool4deg C 14 days
PCB (7) 8080 (1) Glass, teflon—lined septum Cool4deg C 14 days

USEPA SW 846, Test Methods for Evaluating Solid Waste, Third Edition.
To be completed for 10 percent of the samples if generator certification is completed.

To be completed for 10 percent of the samples if generator certification is completed, however, required for all disposal area samples.
i TPHC exceeds 10,000 ppm, and the source and type of petroleum compound(s) is notknown, an EPA Pricrity Pollulantscan mustbe performed.
I the was®k confins liquids as defired by the anaiytical method, flash point criteria mustaiso be performed.

To be performed only if the waste confains liquiis as defined by the analytical method,
To be performed only for PCB contaminated soils area.
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TABLE 2-7

WASTE CLASSIFICATIONSAMPLE FREQUENCY
L.E. CARPENTER REMEDIAL ACTION
QUALITY ASSURANCE PROJECT PLAN

1311 (1) Coliect 1 sample per 20
Full TCLP Analysis 1311 (1) cubic yards of volume (2).
Reactivity (Cyanide/Sulfide) Sec.2 (1)
TPHC 418.1 (1)
Total PCBs 8080 (1)
nitability 1010 (1)
Corrosivity 1110 (1)
+{PCB 8080 (1)

Notes:

{1) USEPA SW 846, Test Methods for Evaluating Solid Waste, Third Edition.

(2 It excavated materials appear homogeneous, 5 adjacent grid samples will be composited
atthe laboratory 1o create an "area composik” for analysis.

(3) Collect 2 additional sample volumes from every tenth sample for MS/MSD analysis.
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The type and size of the jars will match the intended analytical procedure. Waste classification
samples will then be labeled and placed into a cooler filled with ice. The coolers will be
maintained at approximately 4 °C with ice through transport to the laboratory. Upon arrival at
the laboratory, the samples will be transferred from the coolers to a refrigerator pending
analysis. Samples will be submitted to the analytical laboratory no later than 48 hours after
sample collection. For all samples, the time between sample collection and analysis will
conform with the respective sample holding time specified by the analytical method.

2.5.3 Field and Laboratory Quality Control Samples

Field blanks, trip blanks, duplicate samples and matrix spike/matrix duplicate samples are not
proposed for waste classification samples.

2.6 AMPLE LABELING CHA ) 3 TODY PRO

All analytical samples will be identified with a label attached directly to the sample container.
Sample labels will be completed using waterproof ink. The labels will contain the following
information:

Sample identification number.
Time and date of collection.
Project name.

Parameters to be analyzed.
Preservative, if applicable.
Sampler’s initials.

To maintain a record of sample collection, sample transfer between personnel, sample shipment
and receipt by the laboratory, a chain-of-custody (COC) record will be filled out for each sample
collected. Each time the samples are transferred, the signatures of the persons relinquishing and
receiving the samples as well as the date and time will be documented. Prior to shipment of
samples, the COC will be signed and dated by a WESTON field team member who has verified
that those samples indicated on the COC are being shipped. The COC will be placed in the
cooler along with the analytical samples shlpped to the laboratory. The coolers will be sealed
with a custody seal and strapping tape prior to shipment.

2.7 DATA REPORTING

Laboratory data deliverables shall consist of NJDEP reduced laboratory data deliverables, unless
otherwise specified by the analytical method. All solid sample analyses shall be reported on a
dry weight basis, except if otherwise required by the analytical method.
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SECTION 3.0

SAMPLING METHODS

The following section describes the methods which will be used to collect soil, groundwater,
LNAPL and waste classification samples during remedial action activities at the L.E. Carpenter
facility. All sampling will be performed in accordance with N.J.A.C. 7:26E-1 et seq. and
NIDEP’s Field Sampling Procedures Manual. In addition, lead, antimony and PCB field
screening procedures are outlined.

3.1 SOIL SAMPLING PROCEDURES

Post-excavation soil samples for non-volatiles analysis from excavations less than 4 feet in depth
will be collected from the top 6 inches of the floor of the excavation and the excavation
sidewalls using a decontaminated trowel or hand auger. Post-excavation soil samples for
volatiles analysis (xylenes) collected within 24 hours of the excavation will be collected from the
0 to 6 inch interval beneath the excavation bottom. Volatiles samples collected after 24 hours
of the excavation but within 2 weeks of the excavation, will be collected from the 6 to 12 inch
interval beneath the excavation bottom.

Post-excavation soil samples from excavations greater than 4 feet in depth will be collected usmg
a backhoe. Soil samples will be collected directly from the bucket of the backhoe using a
decontaminated trowel and transferred into the sample bottle.

Soil boring samples will be collected using a decontaminated sampling device (i.e., split spoon)
advanced by the drill rig. Upon retrieval, the split spoon will be opened, its contents logged and
the sample transferred into the sample bottle. Should soil boring samples be collected for
volatile organics analysis, the split spoon contents will be field screened using either a
photoionization (PID) or flame ionization (FID) detector.

As required by NIDEP’s Field Sampling Procedures Manual, all soil samples except those
designated for volatile organics analysis, will be homogenized either in-situ or in a stainless steel
bowl prior to being placed in the sample bottle. Soil samples for volatile organics analysis will
be transferred directly into the sample bottle without mixing. Soil samples for volatile organics
analysis will be packed tightly and be free of rocks and vegetation.

For duplicate samples, adequate sample will be collected at one time to fill the necessary sample
bottles. Duplicate samples, except those designated for volatile organics analysis, will be
homogenized in a stainless steel bowl and equally divided to fill the required sample bottles.
Duplicate samples for volatile organics analysis will not be composited, but immediately
transferred into the sample bottles.
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All sample bottles will be laboratory prepared. Soil samples will be handled in accordance with
the applicable analytical method.

3.2 GROUNDWATER SAMPLING PROCEDURES

Groundwater samples will be collected from selected, existing locations within the monitoring
well network onsite. In addition, groundwater samples will be collected from newly installed
monitoring wells on-site. The newly installed monitoring wells will be sampled a minimum of
two weeks after development.

To ensure that a representative groundwater sample is collected, the monitoring wells will be
sampled following the procedures outlined in the NJDEP Field Sampling Procedures Manual
(May 1992), including:

¢ A depth-to-water reading (including measurement of any product) using a clean oil/water
interface probe. The depth to water and total depth of the well will be used to calculate
the well volume.

® Three well volumes will be purged (unless the well is purged dry after one volume) using
a submersible pump with dedicated polyethylene tubing. During purging, pH, specific
conductivity, dissolved oxygen and temperature will be measured and recorded for each
volume.

* After sufficient recovery (within 2 feet of original depth to water or before 2 hours
elapsed), the wells will be sampled using a laboratory-cleaned, dedicated teflon bailer
with a dedicated, 5-foot, teflon-coated, stainless steel leader and dedicated polyethylene

rope.

¢ The samples will be placed in a cooler with ice immediately after collection and
transported to the laboratory. Sample chain-of-custody will be maintained throughout the
sampling effort.

Elsewhere, groundwater samples will be collected during the aquifer pumping tests to be
conducted on-site. Two groundwater samples will be collected from the pumping wells during
the test. The first sample will be collected one hour into the aquifer pumping test and the other
approximately one half hour prior to turning the pump off. Aquifer pumping test groundwater
samples will be collected directly from the pump discharge.

All samples will be analyzed by a NTDEP cemfied laboratory for the parameters indicated in
Section 2 of the QAPP.
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3.3 LIGHT - A

When necessary, light, non-aqueous phase liquid (LNAPL) samples will be collected from
selected existing monitoring wells and newly installed monitoring wells in which LNAPL is
determined to be present in sufficient quantity to fill the required sample bottle. LNAPL
samples will be analyzed for gas chromatographic (GC) fingerprint and specific gravity.

An oil/water interface probe will be lowered slowly into the well to determine if LNAPL is
present. The thickness of the LNAPL layer (if present) will be measured using the oil/water
interface probe and recorded in the field log book. Subsequently, a sample of the LNAPL (if
present) will be collected using a disposable, bottom-fill bailer. Care will be taken to lower the
bailer just through the floating layer but not significantly down into the underlying groundwater.

3.4 WASTE CLASSIFICATION SAMPLING PROCEDURES

Waste classification samples from the disposal and PCB areas will be collected from the
stockpiles in accordance with sampling procedures identified in NJDEP’s Field Sampling
Procedure Manual (May 1992).

Waste classification samples for the inorganic hotspot soils will be collected from the backhoe
bucket using a decontaminated sampling device and transferred into laboratory cleaned jars.
Samples will be homogenized in a stainless steel bowl and subsequently placed into the sample
bottle. v

All areas are anticipated to be less than 900 cubic yards in volume, hence one waste
classification sample will be collected for every 20 cubic yards of volume. The waste and soil
stockpiles will be divided into grids representing no more than 20 cubic yards of waste. One
waste classification sample will then be collected from each grid.

3.5 FIELD SCREENING PROCEDURES

3.5.1 Field Portable X-Ray Fluorescence (XRF)

The Spectrace 9000 Field Portable XRF will be utilized at the L.E. Carpenter site as a field
screening instrument for lead and antimony. Attachment A includes procedures for the proper
use of the XRF as provided in the U.S. EPA Standard Operating Procedure for the Spectrace
9000 XRF and in the instruments operating instructions. The Spectrace 9000 XRF is equipped
with a remote probe, yet has a resolution sufficient to provide QA II quality data.

Draft Quality Assurance Project Plan October 1994
L.E. Carpenter Site 3-3 nk\LEC\QAPP.DRt




SR I O B An By G B ) A T m T B T By W e

|

L]

UARaERS CENGHERS.CONSULTANTS

3.5.2 EnSys Immunoassay Field Testing Kit

The EnSys Immunoassay Field Testing Kit will be utilized at the L.E. Carpenter site to screen
for PCBs, specifically Arochlor 1254. The field test procedure will be performed according to
the kits’ standard procedure (included as Attachment B). The designated field test kit, an EnSys
PCB RIS Soil Test System, conforms to proposed EPA method 4020 for immunoassay-based
field screening for PCBs in soil. It has a minimum detection level of 0.4 mg/kg for Arochlor
1254, which is adequate for this site.

Screening will be used to direct the depth of excavation activities to ensure all contamination is
removed and to minimize the volume of excavated materials. Screening will not be used to
determine the areal extent of excavation, as the PCB delineation sampling (December 1993)
previously determined the required excavation extent. Samples testing greater than 2 mg/kg will
indicate further excavation is required.
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SECTION 4.0
FIELD ACTIVITIES

4.1 D TION PROCED

All sampling instruments for soil (stainless steel scoops, bowls, augers), and groundwater (teflon
bailers) will be decontaminated prior to use as per the NJDEP "Field Sampling Procedures
Manual" (May 1992), and dedicated to a particular location for that day. All "down-hole"
drilling equipment used for well installation/abandonment will be steam cleaned prior to use and
between sample locations. Water level, specific conductivity, pH, dissolved oxygen and
temperature probes will be wiped clean and rinsed with deionized water between and prior to
use.

4.2 PUMPING TEST PROCEDURES

Aquifer pumping tests are required for the identification of aquifer parameters and the design
of an effective pump and treat system. Constant rate pumping tests will be performed in the
shallow(a) aquifer zone and the shallow/intermediate aquifer zone at the site. In order to ensure
that these aquifer tests will yield reliable and useful data, several preliminary steps will be
undertaken. These preliminary steps include: (1) development of background water level
trends; (2) performance of a short duration step-drawdown tests; and (3) field evaluation of data
to determine that the test is of sufficient duration. During the constant rate pumping tests, it is
essential to follow the prescribed pumping test methodology.

4.2.1 Development of Background Water Level Trends

Prior to the performance of the constant rate pumping test, background water level trends will
be established so that flow conditions in the static (non-stressed) aquifer can be determined.
Water level monitoring will be conducted in some of the piezometers and monitoring wells on
site. Monitoring for the identification of background water level trends will last for at least two
days prior to the initiation of the test.

4.2.2 Step Drawdown Test

In an attempt to determine the optimal pumping rate for each of the constant rate pumping tests,
a step drawdown test will be performed. Water generated during this test can either be pumped
to a distant area which will not affect water level readings in the pumping well or stored in a
tanker with a capacity less than 10,000 gallons. If the water is stored, upon completion of the
test, this water will be discharged into the groundwater plume.
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During the test, water levels will be measured in the well as it is pumped at successively higher
rates. At least three steps of increasing pump discharge rates will be run. Pump rates will be
approximately 50 percent, 100 percent, and 125 percent of what the well is capable of
sustaining. These rates are tentative; actual pump rates will be determined in the field.

4.2.3 Aguifer Pumping Test Methodologies

During the aquifer pumping tests, the well will be pumped at a constant rate. At locations
where LNAPL is not present, pressure transducers or Stevens® Continuous Water Level
Recorders will be utilized to monitor water level fluctuations.

At locations when LNAPL is present, accurate measurements will be collected using a calibrated
oil/water interface probe. The oil/water probe will provide specific measurements of the
thickness of the product column and the thickness of the water column within the well. During
the test, discharged water will be pumped through an oil/water separator and into storage
tank(s). In addition to monitoring water levels, barometric pressure, and if required,
precipitation measurements will be collected.

All data acquired during the test will be reduced and analyzed by the applicable methods.

A groundwater sample will be collected at the beginning of the pumping test. An additional
groundwater sample will be collected near the end of the test. The samples will be analyzed for

the suite of parameters specified in Section 2.3. The groundwater analytical results will be used

during design of the groundwater treatment system, to determine approximate system influent
concentrations.

4.2.4 Recovery Test

Upon completion of the test, the pump will be turned off. Water level will be monitored in
monitoring points where drawdown was noted. At locations where pressure transducers are
being utilized, the data logger will be stepped and the log mode of data collection will be
reinitiated. Measurements will continue until 90 percent recovery (i.e., groundwater level within
well is within 90 percent of level prior to pumping) is obtained in the pumping well.

4.2.5 Well Redevelopment

Well RW-2 will be redeveloped in an attempt to make the well as efficient as possible.
Development will be performed by pumping and surging. During the development process,
specific capacity tests will be conducted intermittently to identify the drawdown associated with
a specific pump rate. Development will continue until specific capacity rates have approximately
stabilized. :
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4.3 PERCOLATION TEST PROCEDURES

Percolation tests will also be performed at the site to help identify the rate at which
treated/extracted water can be infiltrated into the vadose zone. The percolation tests will be
conducted at several locations across the site for the determination of the design permeability.
Percolation tests will be performed as outlined in 7:9A-6.4 of the New Jersey Register.

4.4 INFILTRATION TEST PROCEDURES

Infiltration tests will be performed at the site to help identify the maximum rate at which
treated/extracted water can be infiltrated into the vadose zone. A pilot scale infiltration gallery
will be installed at the site in accordance with the full scale infiltration system specifications.
The infiltration gallery will consist of horizontal sections of perforated polyethylene pipe and
within a geotextile-lined, gravel-filled excavation. The pilot scale system will be connected to
the full scale system upon its construction.

4.5 INJECTION TEST PROCEDURES

Injection tests will be performed in the shallow (a) aquifer zone using CW-2, and the
shallow/intermediate aquifer zones using RW-3 to identify the ability of the aquifer to accept
water. The tests will identify the potential success of injecting treated water through the
injection wells. The tests will be performed by injecting potable water into RW-3 and
accumulated aquifer test water into CW-2. The water shall be injected at successively increasing
rates, and it is anticipated that three steps will be required. Flow rates will be determined in
the field. Water levels will be monitored with a pressure transducer. Each step will run
approximately four hours.

4.6 GROUNDWATER MODELING PROCEDURES

A tentative recovery well/injection well configuration will be identified by modeling an enhanced
conceptual site model using a numerical, 3-dimensional, block-centered finite difference code.
It is anticipated that MODFLOW, utilizing it’s pre- and post-processors, will be utilized. results
of the modeling effort will aid in locating additional recovery/injection points required to capture
the plume and reinject water into the subsurface.

4.7 MONITORING WELL INSTALLATION PROCEDURES

Additional monitoring points are required to evaluate specific hydrogeologic zones at the site.
Installation will be performed in accordance with NJDEP’s Field Sampling Procedures Manual.
The well installation will be performed by a New Jersey licensed well driller using mud or air
rotary drilling techniques. Polyvinyl chloride (PVC) casing will be used in the single and double
cased well installation. As part of this process, NJDEP well permits, Form A (As Built
Specifications), and Form B (Surveyor Documentation) are required. After the well is
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constructed, it will be developed. Conditions in the well will be given at least two weeks to
allow for stabilization.

4.8 MONITORING WELI, ABANDONMENT PROCEDURES

Several of the monitoring wells and piezometers must be abandoned because they are located in
areas requiring excavation for soil remediation. Additionally, several wells are poorly
constructed and require abandonment. Abandonment procedures will be performed in
accordance with N.J.A.C. 7:9-9. The abandonments will be performed by a New Jersey
licensed well driller.

4.9 EXCAVATION PROCEDURES

Inorganic hotspots, DEHP/organic hotspots, disposal area and PCB contaminated soils will be
remediated by excavation of contaminated materials using a backhoe. Areas to be excavated
have been estimated based on analytical data obtained during the RI and PCB delineation
sampling. Excavated materials from inorganic hotspots, disposal area and PCB contaminated
soils will be disposed off-site. Excavated soils from the DEHP/organic hotspots will be
backfilled in the disposal area open excavation.

Following excavation and post-excavation sampling of the inorganic hotspots, organic/DEHP
hotspots and PCB contaminated soils, the open excavations will be backfilled with clean fill.
Post-excavation samples will be collected from the inorganic hotspots, organic/DEHP hotspots
and PCB contaminated soils with the frequency described in subsection 2.2 of the QAPP.

Following excavation of the disposal area, the excavated soils from the DEHP/Organic Hotspots
will be backfilled in the disposal area open excavation and remediated in-situ. Post-excavation
samples will be collected only for the parameters of antimony and lead, at the frequency
specified in Section 2.2 of the QAPP.

Field screening methods (X-Ray Fluorescence (XRF)) will be used to screen for antimony and
lead during inorganic hotspot remediation. The XRF results will be used to direct the excavation
activities to ensure all contamination is removed and to minimize the volume of excavated
materials. In addition, field screening methods (PCB test kits) will be used to screen for
Arochlor 1254 during PCB contaminated soil remediation. The PCB test kit results will be used
to direct the depth of excavation activities to ensure all contamination is removed and to
minimize the volume of excavated materials. The maximum depth of excavation (for PCB) will
be two feet, as specified in the ROD. If elevated levels of DEHP remain at depths below two
feet, the maximum depth of excavation for DEHP will be at the depth of the water table.
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SECTION 5.0

FIELD ANALYTICAL INSTRUMENTATION

Preventive maintenance and calibration by manufacturers’ service representatives are provided
on a routine basis. The maintenance procedures and frequencies for major instruments are
provided in the following subsections.

5.1 CALIBRATION PROCEDURES

This subsection reviews calibration methods and frequencies for field equipment to be used
during remedial activities at the L.E. Carpenter facility. Calibration activities and results will
be recorded in the field logbook.

5.1.1 Specific Conductance Meter

The YSI Model 33, or equivalent, is a portable battery-operated transistorized instrument used
to measure salinity, specific conductance, and temperature in surface water, groundwater, and
wastewater systems. The meter is calibrated daily or each time the meter is turned on (if more
than once per day) by turning the MODE control to REDLINE and adjusting the REDLINE
control so that the indicator lines up with the redline on the meter face. A manufacturer
recommended calibration solution commercially prepared from water and KCl will be used to
ensure standardized instrument response. At a minimum the KCl1 standard solution will be used
for calibration after every 15 samples. Calibration activities and results will be recorded in the
field logbook.

5.1.2 pH Meter

The Fisher Model No. 107 pH Meter, or equivalent, is a portable pH monitoring instrument for
determining pH in surface and groundwaters, wastewater systems, and other water quality
applications. :

The instrument requires field calibration daily or each time the meter is turned on (if more than
once per day). Distilled water and buffer solutions (pH 7 and pH 4) are required for field
calibration. These solutions will be obtained from the WESTON laboratory. All solutions must
be at the same temperature to reduce meter stabilization time and to maintain accuracy. The
instrument will be calibrated prior to each sampling event. Calibration activities and results will
be recorded in the field logbook. '
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5.1.3 Dissolved Oxygen Meter

The YSI Model 50B Dissolved Oxygen Meter, or equivalent, will be used to measure dissolved
oxygen levels in groundwater. The meter is calibrated daily or each time the meter is turned
on (if more than once per day). A manufacturer recommended calibration solution commercially
prepared from water and KCl will be used to ensure standardized instrument response. At a
minimum the KCl standard solution will be used for calibration after every 15 samples.
Calibration activities and results will be recorded in the field logbook.

5.1.4 HNu Photoionization Detector

The HNu photoionization detector (or equivalent) is designed to measure the concentration of
trace gases in many industrial/plant atmospheres and environmental applications. The analyzer
employs the principle or photoionization for detection. A sensor, consisting of a sealed
ultraviolet light source, emits photons which are energetic enough to ionize many trace species,
particularly organics. The HNu instrument will be calibrated, following the manufacturer’s
suggested procedure, at a frequency of once per day at minimum. Calibration standard gases
provided by the manufacturer or authorized vendor will be utilized.

§.1.5 Organic Vapor Meter

The Thermo Environmental Systems Organic Vapor Meter (OVM) is designed to determine the
relative concentration of air contaminants. The detection method utilized is photoionization.
The sample is drawn into the ionization chamber through the jet electrode where UV radiation
from the lamp ionizes the sample if the photons’ energy is sufficient. The instrument will not
detected methane. The OVM is factory tested for calibration and linearity, using isobutylene.
The instrument will be calibrated before each use, as specified by the manufacturer, following
their calibration routine. The calibration gasses specified by the manufacturer will be used.
Calibration activities and results will be recorded in the field logbook.

5.1.6 Organic Vapor Analyzer (OVA)

The Century portable organic vapor analyzer (OVA), or equivalent is designed to detect and
measure gases and organic vapors in the atmosphere. The instrument utilizes the principle of
hydrogen flame ionization for detection. The organic vapor analyzer measures gasses and vapors
by producing a response to an unknown sample which can be related to a gas of known
composition to which the instrument has been previously calibrated. The instrument is normally
calibrated to methane gas. The OVA instrument will be calibrated, following the manufacturer’s
suggested procedure, at a frequency of once per day at minimum. Calibration standard gases
provided by the manufacturer or authorized vendor will be utilized.
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5.1.7 Field Portable X-Ray Fluorescence (XRF)

Generally, calibration standards are not necessary for site screening and extent of contamination
analyses with the Spectrace 9000 Field Portable XRF or equivalent. Site-specific calibration can
be done by analyzing a set of site-specific calibration standards and performing a regression
analysis on the reference sample results and the XRF results; however it is anticipated that this
calibration method will not be used at the L.E. Carpenter site.

An energy calibration should be performed after an instrument is shipped and periodically
thereafter (approximately 2 weeks) to ensure proper energy calibration. The energy calibration
procedure is described in the attached U.S.EPA Standard Operating Procedure for the Spectrace
9000 Field Portable X-Ray Fluorescence Meter (Attachment A).

5.1.8 ENSYS Immunoassay Field Testing Kit

The manufacturer will supply the field test with the test level adjusted to the action level, 2
mg/kg, for this site. Because this test is specific for Arochlor 1254, no interferences are

expected.
5.2 PREVENTATIVE MAINTENANCE PROCEDURES

As discussed in Section 5.1, the field equipment will be properly calibrated, charged, and in
good general working condition prior to the beginning of each working day.

Field instruments will be properly protected against inclement weather conditions during the field
investigation. Each instrument is specially designed to maintain its operating integrity during
variable temperature ranges that are representative of ranges that will be encountered during cold
weather working conditions. At the end of each working day, all field equipment will be taken
out of the field and placed in a cool dry room for overnight storage.

Subcontractor equipment (e.g., drill rigs, water trucks, etc.) will arrive at the site each day in
proper working condition. Lubrication, hydraulic, and motor oil will generally be checked by
the subcontractors prior to the start of the work day to make certain all fluid reservoirs are full
and there are no leaks. Prior to the start of work each day, the WESTON Field Supervisor will
also inspect all equipment for fluid leaks. If a leak is detected, the equipment will be removed
from service for repair or replacement.

The EnSys RIS Immunoassay Field Test Kits will be used for field screening for Arochlor 1254
at the site. As with any analytical method, using improper techniques can negatively affect the
analysis. Procedures to be avoided include: improper washing techniques, not seating the
pipette tips properly, air bubbles in the micropipette, improper placement of tubes into the
photometer, potential photometer malfunction, and improper storage and handling of the kits.
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The Spectrace 900 Field Portable XRF will be used for field screening for lead and antimony
at the site. Generally, the instrument precision is the least significant source of error in XRF
analysis. User- or application-related error is generally more significant and will vary with each
sitte and method used. Potential user related errors can include sample placement and
representativeness and using a non-representative reference sample. Application related errors
can result from chemical matrix effects due to sample chemical composition, physical matrix
effects due to sample morphology, application error, non-representative moisture content, and
severe X-ray spectrum overlaps. Samples must be free of rocks/debris and sample particle size
must be evenly distributed to ensure accurate analysis. Proper care and preventive maintenance
will be taken to avoid any potential problems with the analytical techniques.
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ATTACHMENT A

U.S. EPA STANDARD OPERATING PROCEDURE
FOR THE SPECTRACE 9000 XRF
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SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure (SOP) is to serve as a guide to the start-up, check
out, operation, calibration, and routine use of the Spectrace 9000 field porable x-ray fluorescence
instrument for field use in screening hazardous or potentially hazardous inorganic materials. It is not
intended to repiace or diminish the use of the Spectrace 9000 Operating Instructions. The Operating
Instructions contain additional information for optimizing instrument performance and for utilizing
different applications.

The procedures contained herein are general operating guidelines which may be changed as required,
depending on site conditions, equipment limitations, limitations imposed by Quality Assurance\Quality
Control (QA\QC) procedure or other protocol limitations. In all instances, the procedures finally
employed shouid be documented and inciuded in any or ail final reports. Mention of trade names or
commercial products does not constitute endorsement or recommendation for use.

11 Principles of Operation

X-ray Fluorescence (XRF) spectroscopy is a non destructive qualitative and quantitative
analytical technique used to determine the chemical composition of sampies. In a source
excited XRF analysis, primary X-rays emitted from a sealed radioisotope source are utilized
to irradiate samples. During interaction with samples, source X-rays may either undergo
scattering (dominating process) or absorption by sample atoms in a process known as the
photoelectric effect (absorption coefficient). This phenomenon originates when incident
radiation knocks out an electron from the innermost shell of an atom creating a vacancy.
The atom is excited and releases its surplus energy almost instantly by filling the vacancy with
an electron from one of the higher energy shells. This rearrangement of electrons is
associated with the emission of X-rays characteristic (in terms of energy) of the given atom.
This process is referred to as emission of fluorescent X-rays (fluorescent yield). The overall
efficiency of the fluorescence process is referred to as excitation efficiency and is proportional
to the product of the absorption coefficient and the fluorescent yieid.

L1l  Characteristic X-rays

The Spectrace 9000 utilizes characteristic X-ray lines originating from the innermost
shells of the atoms: K, L, and occasionaily M. The characteristic X-ray lines of the
K series are the most energetic lines for any element and, therefore, are the
analytical lines. The K lines are always accompanied by the L and M lines of the
same element. However, with energies much lower than those of the K lines, they
can usually be neglected for those elements for which the K lines are

useful. For heavy elements such as cerium (Ce) (atomic number [Z]=58), to
uranium (U, Z=92), the L lines are the preferred lines for analysis. The L, and L,
lines have almost equal intensities, and the choice of one or the other depends on
what interfering lines might be present. A source just energetic enough to excite the
L lines will not excite the K lines of the same element. The M lines will appear
together with the L lines. "
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1.1.2

The Spectrace 9000 Operating Instructions contain a tabie that identifies the X-rays
(K or L) and elements measured for each excitation source.

An X-ray source can excite characteristic X-rays from an element only if the source
energy is greater than the absorption edge energy for the particular line group of the
element (e.g., K absorption edge, L absorption edge, M absorption edge). The
absorption edge energy is somewhat greater than the corresponding line energy.
Actually, the K absorption edge energy is approximately the sum of the K, L, and M
line energies, and the L absorption edge energy is approximately the sum of the L
and M line energies of the particular element.

Energies of the characteristic fluorescent X-rays are converted (within the detector)
into a train of electric puises, the amplitudes of which are linearly proportional to
the energy. An electronic muitichannel anatyzer (electronic unit) measures the puise
amplitudes, which is the basis of a qualitative X-ray analysis. The number of counts
at a given energy is representative of element concentration in a sample and is the
basis for quantitative analysis.

Scattered X-rays

The source radiation is scattered from the sample by two physical processes: coherent
or elastic scattering (no energy loss), and Compton or inelastic scattering (small
energy loss). Thus, source backscatter (background signal) actually consists of two
components with X-ray lines close together. The higher energy line is equal to the
source energy. Since the whole sample takes part in scattering, the scattered X-rays
usually yield the most intense lines in the spectrum. Furthermore, the scattered X-
rays have the highest energies in the spectrum and, therefore, contribute most of the
total measured intensity signal. s

Sample Types

Solid and liquid samples can be analyzed for elements aluminum (Al) through uranium (9))
with proper X-ray source selection and instrument calibration. Typical environmental
applications are:

Heavy metals in soil (in-situ or samples collected from the surface or from bore hole
drillings, etc.), sludges, and liquids (e.g., lead (Pb) in gasoline) ‘

Light elements in liquids (e.g., phosphorus [P], sulphur [S], and chlorine [Cl] in
organic solutions) '

Heavy metals in industrial waste stream effluents
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. PCB in transformer oil by Cl analysis

. Heavy metal air particulates collected on membrane filters, either from personnel
samplers or from high volume samplers.

. Lead (Pb) in paint
METHOD SUMMARY

The Spectrace 9000 Portable XRF Analyzer employs three radioactive isotope sources: iron-55 (Fe-
55), cadmium-109 (Cd-109), and americium-241 (Am-241) for the production of primary X-rays. Each
source emits a specific set of primary X-rays which excite a corresponding range of elements in a
sample. When more than one source can excite the element of interest, the appropriate source is
selected according to its excitation efficiency for the element of interest. See page 1-2 of the Spectrace
9000 Operating Instructions for a chart of source type versus element range.

The sample is positioned in front of the source-detector window and sample measurement is initiated
which exposes the sampie to primary radiation from the source. Fluorescent and backscattered X-rays
from the sample enter through the beryilium (Be) detector window and are counted in the high
resolution mercuric iodide (Hgl,) detector.

Elemental concentrations are computed using a Fundamental Parameter (FP) algorithm of the form:
Concentration = Rx S x (1 + SUM{A,x C,})

"R" is the measured analyte X-ray intensity relative to the pure element; "S" is a calculated sensitivity
coefficient. The quantity SUM{} is a summation of "n*-element absorption-enhancement terms
containing caiculated alpha-coefficients and iteratively computed element concentrations, The
Spectrace 9000 utilizes FP XRF calibratioas derived from theoretical conisiderations (as opposed to
empirical data). The menu-driven software in the Spectrace 9000 supports muitiple XRF calibrations
called “applications.” Each appiication is a compiete analysis configuration including elements to be
measured, interfering elements in the sample, and a set of FP calibration coefficients.

The measurement time of each source is user-selectable. The shorter source measurement times (15-
30s) are generally used for initial screening and hot spot delineation, while longer measurement times
(30 - 500s) are typically used for higher precision and accuracy requirements.

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

This SOP specifically describes equipment operating procedures for the Spectrace 9000; hence, this
section is not applicable to this SOP.
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The total method error for XRF analysis is defined as the square root of the sum of squares of both
instrument precision and user or application related error. Generaily, the instrument precision is the
least significant source of error in XRF analysis. User- or application-reiated error is generaily more
significant and will vary with each site and method used. The components of the user or application
related error are the following.

Sampie Placement

This is a potential source of error because the X-ray signal decreases as the distance from the
radioactive source is increased. However, this error is minimized by maintaining the same
distance for each sampie.

Sample Representivity

In order to accurately characterize site conditions, samples collected must be representative
of the site or area under investigation. Representative soil sampling ensures that a sampie
or group of sampies accurately reflects the concentration of the contaminant(s) of concern
at a given time and location. Analytical results from representative samples reflect the
variation in pollutant presence and concentration range throughout a site. Variables affecting
sample representativeness include: (1) geologic variability, (2) contaminant concentration
variability, (3) collection and preparation variability, and (4) analytical variability. Attempts
should be made to minimize these sources of variability. For additional information on
representative sampling, refer to the "Removal Program Representative Sampling Guidance,
Volume 1 - Soil.""

Reference Analysis ,
Soil chemical and physical matrix effects may be corrected by using site-specific soil samples
which have been analyzed by Inductively-Coupled Plasma (ICP) or Atomic Absorption (AA)
Spectroscopy as calibration sampies. A major source of error can result if these samples are
Dot representative of the site and/or if the analytical error is large. Additionally, when
comparing XRF results with reference analyses results, the efficiency of the sampie digestion
reference analysis should be considered. Some digestion methods may breakdown different
sample matrices more efficiently than others.

Chemical Matrix Effects (Due to the Chemical Composition of the Sample)

Chemical matrix effects resuit from differences in concentrations of interfering elements.
These effects appear as either spectral interferences (peak overlaps) or as X-ray
absorption/enhancement phenomena. Both effects are common in soils contaminated with
heavy metals. For example, iron (Fe) tends to absorb copper (Cu) X-rays, reducing the
intensity of Cu measured by the detector. This effect can be corrected mathematically
through the use of FP coefficients.

\

4.0 INTERFERENCES AND POTENTIAL PROBLEMS

i
{
1
[
'



U.S. EPA ENVIRONMENTAL RESPONSE TEAM

RESPONSE ENGINEERING AND ANALYTICAL CONTRACT
STANDARD OPERATING PROCEDURES SOP:

1713

PAGE: 8 of 33

SPECTRACE 5000 FIELD PORTABLE X-RAY FLUORFSCENCEREV.

1.0

OPERATING PROCEDURE C122192

DATE:

“

4.5

4.6

4.7
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Physical Matrix Effects (Due to Sample Morphology)

Physical matrix effects are the resuit of variations in the physical character of the sample.
They may include such parameters as particie size, uniformity, homogeneity, and surface
condition. For exampie, consider a sample in which the analyte exists in the form of very fine
particles within a matrix composed of much courser material. If two separate aliquots of the
sample are prepared in such a way that the matrix particles in one are much larger than in
the other, then the reiative volume of analyte occupied by the anaiyte-containing particles will
be different in each. When measured, a larger amount of the analvte will be exposed to the
source X-rays in the sample containing finer matrix particles; this resuits in a higher intensity
reading for that sampie and, consequently, an apparently higher measured concentration for
that element.

Application Error

Generally, the error in the application calibration model is insignificant (relative to the other

_sources of error) PROVIDED the instrument’s operating instructions are followed correctly,

However, if the sample matrix varies significantly from the design of the application, the error
may become significant (e.g., using the soils application to analyze a 50 percent iron mine
tailing sample).

Moisture Content

Sampie moisture content will affect the analytical accuracy of soils or sludga; The overail
error may be secondary when the moisture range is small (5-20 percent), or it may be a major
source of error when measuring the surface of soils that are saturated with water.

Cases of Severe X-ray Spectrum Overlaps .

When present in the sample, certain X-ray lines from different elements can be very close in
energy and, therefore, can interfere by producing a severely overiapped spectrum.

The typical spectral overlaps are caused by the K, line of element Z-1 (or as with heavier
elements, Z-2 or Z-3) overlapping with the K line of element Z. This is the so-called KJK,
intecference. Since the K,:K, intensity ratio for the given element usually varies from 5:1 to
7:1, the interfering element, Z-1, must be present in large concentrations in order to disturb
the measurement of analyte Z. The presence of large concentrations of vanadium (V) could
disturb the measurement of chromium (Cr). The V K, and K, energies are 4.951 and 5.427
Kev, respectively. The Cr K, energy is 5.41 Kev. The resolution of the detector is
approximately 270 eV. Therefore, large amounts of V in a sampie will resuit in spectral
overiap of the V K, with the Cr K, peak (see Figure 1, Appendix A) and the measured X-ray
spectrum will include TOTAL counts for Cr pius V lines.
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Other interferences arise from K/L, K/M, and L/M line overiaps. While these are less
common, the following are examples of severe overiap:

AsK/PbL,, SK/PbM,

In the arsenic (As)/lead case, Pb can be measured from the Pb L, line, and arsenic from
either the As K, or the As K, line; this way the unwanted interference can be corrected.
However, due to the limits of mathematical corrections, measurement sensitivity is reduced.
Generally, arsenic concentrations can not be efficiently calculated in samples with Pb:As

ratios of 10:1 or more. This may result in zero arsenic being reported regardiess of what the
actual concentration is.

The Spectrace 9000 uses overlap factors to correct for X-ray spectral overiaps for the
elements of interest for a given application.

50 EQUIPMENT / APPARATUS

51

Description of the Spectrace 9000 System

The analyzer utilizes the method of Energy Dispersive X-Ray Fluorescence (EDXRF)
Spectrometry to determine the elemental composition of soils, sludges, aqueous solutions, oils,
and other waste materials.

The Spectrace 9000 analyzer includes three compact, sealed radiation sources contained in
a measuring probe: Fe-55, Cd-109, and Am-241. The analyzer software automatically selects
which sources to use as well as measurement time for each source based on stored
information for each application. The probe is equipped with a high resolution Hgl, detector,
which is connected by cable to an environmentally sealed electronic module.

The electronic unit provides internal non volatile memory for storage of 120 spectra and 300
multi-element analysis reports. An RS-232 serial port is provided for downioading data and
Spectra 10 a peripheral device. The multi-clement analysis reports and the 2000-channel
Spectra can be dispiayed on the instrument’s LCD panel. The repiaceable and rechargeable
internal battery provides for field-portable operation.

The Spectrace 9000 is supplied with three factory-installed FP-based applications
(calibrations). The "Soil Samples® application is for analysis of soils where the balance of the
sample (that portion not directly measured by the instrument) is silica (SiO,). The *Thin
Film" application is for analysis of thin films such as air monitoring filters or wipes. Finally,
the "PbK in Paint® application is for analyzing Pb in paint films and is reasonably independent
of the type of substrate. Spectrace Instruments will also develop calibrations to meet new
user application requirements (e.g., adding elements to the present "Soil Samples®
application). ~
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The Spectrace 9000 can be powered from a 115-voit (or 220-voit) wall outlet or from its 4-
hour capacity battery. It can be operated in temperatures ranging from 32 to 120° Fahrenheit
(F). Furthermore, the probe and electronic unit may be exposed to0 a light rain. However,
additional protection is provided when the system (electronic unit and probe) is contained
in the optional water repeliant carrying case.

52

Equipment and Apparatus List

Spectrace 9000 Analyzer System
The complete Spectrace 9000 Analyzer System includes:

s21

Analyzer unit for data acquisition, processing, and display

Hand-held probe inciuding:

i High-resolution Hgl, detector

. Three excitation sources (*Fe, '®Cd, #'Am)

M Safety cover

Probe laboratory stand with the following:

o Base for table top use

. Safety shield over sample

. Positioning fixtures for standard 30-mm and 40-mm X-ray sample
cups

Interconnecting cable

RS-232C Serial I/O Interface cable ,
Two blank check samples

Pure element check samples

Battery charger

Battery pack

System carrying/shipping case

. Spectrace 9000 Operating Instructions, application software, and utilities

software. The application software is specific to each unit and cannot be
interchanged between different units. The software is identified by the serial
number of the unit.

I Y
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5.22

523

Optionai Items

31-mm diameter sampie cups
XRF polypropyiene film, 0.2 mil thick
Field carrying case

Peripheral devices such as a printer and IBM compatible Personal Computer

(PC)
Spare probe window assembly

Spare battery pack. charger, and charger adaptor (required to charge spare
battery outside of electronic unit)

See the Spectrace 9000 Accessories Price List for additional options.

For mobile 1ab or iaboratory X-ray samplie preparation accessories (such as drying
ovens, grinders, sieves, etc.), consult general laboratory equipment suppliers.

Limits and Precautions

The probes should be handled in accordance with the following radiological control
practices.

1

. The probe shouid always be in contact with the surface of the material being

analyzed, and that material should completely cover the probe opening
(aperture) when the sources are exposed. Do not remove a sample or move
the probe while the indicators show SOURCE ON.

SOURCE ON indicators are:

the message on the screen "SOURCE ON"*
. the flashing light at the base of the probe.

2 When the sources are exposed, under no circumstances should the probe be
pointed at the operator or surrounding personnel.

3. Do not place any part of the operator’s or co-worker’s bodies in line of
exposure when the sources are exposed or partially covered.

4, The probe must be covered with the safety cover or laboratory safety shield

when not in use.

B
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5.

10.

11

13.

Spectrace Instruments must be notified immediately of any condition or
concern relative to the probe’s structural integrity, source shielding, source
switching condition, or operability.

The appropriate state agency or the Nuclear Reguiatory Commission (NRC)

office must be notified immediately of any damage t0 the radioactive source, -

or any loss or theft of the device (see factory supplied data on radiological
safety).

Labels or instructions on the probe(s) must not be aitered or removed.
The user must not attempt to open the probe.

The source(s) in the probe must be leak-tested every 6 months as described
in the Spectrace 9000 Operating Instructions. The leak test certificates must

" be kept on file, and a copy must accompany the instrument at all times.

The probe laboratory safety shield assembly must be used when the probe
is inverted for measuring sampies contained in cups.

During operation, the probe must be kept at least 10 feet from computer
monitors and any other source of radio frequency (RF). Some monitors
have very poor RF shielding and will affect measurement resuits.

The Spectrace 9000 should not be dropped or exposed to conditions of
excessive shock or vibration.

The electronic unit should be left on whenever the battery charger is
connected to it. If the electronic unit is shut off with the battery charger
plugged in, the battery may be damaged due to overcharging.

Additional precautions include:

L

The probe cable must never be pulled while unpiugging the probe. The
probe plug should be grasped at the ribbed metal connector and squeezed
and pulled gently while the connector is unplugged. The connector must
never be forced when plugging in the connector.

The handle of the electronic unit must not be rotated uniess the release
buttons on each side of the handle are depressed.

The Spectrace 9000 should not be stored at an ambient temperature below
<4°F or above 110°F.

The battery charging unit should only be used indoors in dry conditions.
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54

S. Battery packs should be changed only in dry conditions.

Peripheral Devices

The Spectrace 9000 may be used with a wide range of peripheral devices for electronic data
capture or printed readout as long as they are compatible with the RS-232 serial I/O protocol.
Such devices include terminals, printers, electronic data loggers, personal computers, etc.

531

53.2

533

Communication Cable Connection

Plug the 25-pin connector of the RS-232 Serial I/O cable into the Spectrace 9000 25-
pin connector (the connection just below the display screen on the electronic unit)
and the 9-pin connector of the cable into the serial port of the receiving device.

Communication Paoit Setup

To communicate with an external device, the Spectrace 9000 MUST be set at the
same baud rate, word length, and parity as the receiving device. The Spectrace 9000
allows you to select various configurations for these parameters in the
communication (Comm.) port setup portion of the More submenu (which can be
accessed from the main menu). The defauit COM setup for application and utilities
software is 9600,N,8,1.

User Software

Refer to your PC software manual for details on additional settings that may be
required for proper interfacing between the Spectrace 9000 and your particular
software.

Instrument Maintenance

54.1

Probe Window

Should the probe window become damaged or punctured, it should be replaced as
soon as possible to prevent dust and moisture from entering the probe. Replacement
window assemblies can be ordered from Spectrace Instruments. Note the location
of the window aperture; it is closer to one end of the window piate. Simply unscrew
the old window plate, press any corner of it, and remove it. Stretch the O-ring for
10 seconds, and lay it back in the groove. The O-ring must lie flat in the groove in
order for the new window piate to be installed. Install the new window assembly in
the same manner as the old. If the surface of the window plat is not flush with the
face of the probe, the O-ring has probably come out of the grove. Remove the
assembly, and try the same procedure again.
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542  Further information and Troubleshooting

Refer to the Spectrace 9000 Operating Instructions for additional detailed
operational and/or maintenance and troubleshooting instructions. If no solution is
found in the manual, contact Spectrace Instruments for assistance.

An instrument log should be maintained to document specific corrective actions
taken to alleviate any instrumental problems, or for recording any service that has
been performed.

REAGENTS

Generally, calibration standards are not necessary for site screening and extent of contamination
analyses with the Spectrace 9000. Optionaily, an application (only the Soil Sampie application wiil
be discussed here) can be optimized or verified to b 1:1 proportional to another analytical (reference)
method (see Section 9.3 and 10.1). This can be done by analyzing a set of Site-Specific Calibration
Standards (SSCS) and performing a regression analysis on the reference (dependent) and the

. Spectrace 9000 resuits (independent) for each element of concern. In an application, any element’s

calibration can be adjusted by entering the desired slope and offset (intercept) in the Adjust
Calibration menu. If any element’s calibration has been adjusted in an application, "adj* will appear
on the results screen. An adjusted element calibration can always be changed back to the initial slope
and offset values of 1 and 0, respectively.

6.1 Site-Specific Calibration Standards (SSCS)

SSCS must be representative of the matrix to be analyzed by XRF. The concentration of the
target elements in the SSCS should be determined by independent AA or ICP analyses that
meet acceptable quality levels for referee data.

]

6.1.1 SSCS Sampling

See Section 4.2 on sampie representivity. The SSCS samples must be represeatative
of the matrix to be analyzed by XRF. It senseless to collect SSCS samplies in the site
containment area if you are interested in investigating off-site contaminant migration.
The matrices may be different and could affect the accuracy of the XRF resuits. If
there are two different matrices on site, collect two sets of SSCS sampies.

A full range of target element concentrations is needed to provide a representative
calibration curve. Mixing high and low concentration soils to provide a full range
of target element concentrations is not recommended due to heterogeneity probiems.
Unlike liquid samples, solid samples cannot be diluted and re-anatyzed.

Additionally, collect several SSCS samples in the concentration range of interest. If
the action level of the site is 500 mg/kg, use of several SSCS samples will tend to
improve the XRF analytical accuracy in this concentration range.
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6.1.2

Generaily, a minimum of seven appropriate SSCS samples should be taken. A
minimum sample size of 4 oz is recommended. A larger size sampie should be taken
to compensate for sites with greater content of nonrepresentative material such as
rocks and/or organic debris. Standard glass sampling jars should be used.

SSCS Preparation

The SSCS sampies should be either air dried overnight, or oven dried at less than
105° C. Oven drying invalidates mercury analysis. Aluminum drying pans or large
plastic weighing boats for air drying may be used. After drying, remove all large
organic debris and non-representative material (twigs, leaves, roots, insects, asphalt,
rocks, etc.).

The sampie should be sieved through a 10-mesh stainless sieel sieve. Clumps of soil
and sludge should be broken up against the sieve using a stainiess steel spoon.
Pebbles and organic matter remaining in the sieve shouid be discarded. The
undersize fraction of the material constitutes the sampie.

Although 2 maximum final particle size of 10-mesh is normally recommended, a
smaller particle size may be desired. The sample should be mixed by dividing the
sieved soil into quarters and physicaily mixing opposite quarters with a clean stainless
steel spoon. Recombine and repeat the quartering and mixing procedure three times.
Place the sicved sample in a clean glass sample jar and label it with both the site
name and sample identification information.

The suainless steel sieves should be decontaminated using soap and water. They
shouid be dried between samples. :

One or more plastic XRF sampie cups should be filled with the sieved soil for each
SSCS sample. A piece of 0.2-mil polypropylene film should be cut and stretched
(wrinkie-free) over the top of the X-ray sample cup and then sealed using the plastic
securing ring. The cup shouid be labeled using both the site name and specimen
identification information.

Either the XRF sample cup or the balance of the prepared sample is submitted to
the approved laboratory for AA or ICP analysis of the requested element(s).

Prerequisites

If the Spectrace 9000 will be used in a location where AC power outlets are conveniently
accessible, connect the battery charger to the electronic unit and plug the charger cord into
the outlet. The probe cable must be connected before switching on the power. Plugging and
unplugging this cable with the power on can damage the detector.
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To connect the battery, set the electronics unit on its face and use a flat blade screwdriver t0
loosen the two one-quarter turn fasteners on the back. Remove the battery pack. Inside, find
the cord with the red cap covering the three-pronged plug. Remove the cap and plug it into
the battery pack. Put the battery pack into the unit and tighten the fasteners.

Apply power to the Spectrace 9000 by pressing the <ON> button. The electronic unit may
not come on with the battery charger hooked up if the battery has been totally drained. The
drained battery may require a 10 minute charge prior to startup. In a few seconds the display
shows the version of software. If necessary, adjust the contrast knob located on the underside
of the front display. This knob can be turned so far that the display appears blank.

The initial screen displays for about 10 seconds and then a prompt will ask if the time and
date are set correctly. The date MUST be set correctly otherwise serious errors in source-
decay compensation can resuit. Additionaily, resuits tables include the time and date of
analysis. The main menu appears after the time and date screens.

If a "battery low" message appears, recharge or change the battery before proceeding, or
operate the unit using line voltage.

Allow the Spectrace 9000 to warm up for approximately 30 minutes after it has been turned
on before performing analysis.

711 Gain Control

Automatic gain compensation is a feature of both Soil and Thin Samples
applications, which allows operation of the instrument over a wide range of ambient
temperatures and from one day to another without standardization. To maintain
gain control compensation. it is necessary to occasionally Qperate with a minimum
acquisition time of 50 seconds on the Cd-109 source. If the automatic gain control
fails or is out of range, an error message will appear on the screen. If the error
message continues to appear after repeat analyses, then the Cd-109 measurement
time should be checked and/or an energy calibration should be performed. If the
problem continues, contact Spectrace Instruments for help.

712  Setting Data and Spectrum Store/Send Mode

The Set store/send modes option is located in the More screen which can be accessed
from the main menu. Data and/or Spectrum storage must be enabled for automatic
on-board storing to occur. Sufficient memory is available to store up to 300 sets of
analysis results and up to 120 spectra (40 samples since each sampie has three
spectra). When the available memory is full, the respective spectra or results storage
mode is automatically disabled. The spectra or results memory must be cleared
(deleted) and the respective store mode enabled before results and/or spectra can be
stored again.

12212
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This section outlines the general keys and basic menu software. Flow charts which describe
the menu structure in detail are located on pages 4-13 through 4-17 in the Spectrace 9000
Operating Instructions.

The Keyboard

The row of numeric keys under the LCD screen performs functions defined by labels
(a menu) written to the bottom line of the display by the Spectrace 9000 software.
As the operator moves through the various menus, the keys are redefined to provide
an efficient user interface.

The keypad to the right of the screen is used for numeric entry. The <Cont/Pause>
key (referred to as the <Cont>) is used:

. to enter information as an <Enter> key
to begin an analysis
. to pause an analysis in progress

The left arrow < -> key is used to edit entries before pressing <Cont>.
The Measure (Ready) Screen

This main menu selection displays the application name, revision date, measurement
time for each source, and accesses other options (see flow diagrams in Spectrace
9000 Operating Instructions).

»

The Choose an Application Screen

This main menu selection lists the applications currently loaded in the unit.
Applications are selected and source measurement times may be modified in this
screen (see flow diagrams in Spectrace 9000 Operating Instructions).

The Review Stored Results Screen

This main menu selection lists the stored results. Up and Down scroll are used on
many screens. When Up and Down are displayed, pressing the <0> (zero) key will
toggle to PgUP and PgDN for rapid movement through long lists. Stored resuits may
be reviewed, deleted, or downloaded to the COM port (see flow diagrams in
Spectrace 9000 Operating Instructions).

1.0

122192

“

7.2 General Keys and Menu Software
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7.26

7.27

The Review Stored Spectra Screen

Thismainmenuselecﬁonlimmestoredspecmwhlchmaybedelewdor
transmitted to the COM port (see flow diagrams in Spectrace 9000 Operating
Instructions). You cannot display spectra under this screen. Spectra may be
displayed in the Examine Specorum portion of the More screen (accessed from the
main meau) or in the Examine Spectrum selection from the Resuits screen under the
More Options menu selection.

The More (Other Functions) Screen
This main menu selection lists the following functions:

Set clock/calendar
Comm. porr setup

Set store/send modes
Application maintenance
Examine spectrum

The Resuits Screen

The Results screen is displayed at the end of the analysis. If the automatic Store
Results mode is enabled, you will be prompted for sample identification (ID) before
the Results screen is displayed. Up or Down scrolls the screea to view more results.
When Up and Down are displayed, pressing the <0> (zero) key will toggie to PgUP
and PgDN for rapid movement through long lists. Send transmits results to the
COM port. Store prompts for an ID and thea stores resuits in memory. Measr will
immediately begin another analysis cycle. Opts displays the first of two screens listing
special options under the Resuits screen (the second screen is located under More
Opts of the first screen. See flow diagrams in Spectrace 9000 Operating
Instructions). The most frequently used functions are the Examine Spectrum and
Enable/Disable Display Thresholds located on the second screen of options.

73 Preoperanonal Checks

73.1

Energy Calibration Check

An energy calibration should be performed after an instrument is shipped and
periodically (approximately 2 weeks) to ensure proper energy calibration. The Energy

Calibration function is located in the Oprions section of the Measure Screen. You
will be prompted to place the safety shield on the probe and then initiate a 600-
second analysis that will update the X-ray energy calibration.
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The energy calibration check is performed in the field daily and after an energy
calibration to verify proper energy calibration. To perform an energy calibration
Check, place the safety shield on the probe. Select the Soil Sampies application and
measure the safety shield using 8 minimum acquisition time of 60 seconds for each
source. Save the resuits and spectra for documentation. Select Opts, More Options,
and then Eramine Specrum. Examine the spectrum of each source. Locate and
record the centroid KeV (using the x12 horizontal magnification) for each of the

following peaks:

Source Peak Theoretical Specification
(EeV) (KeV)
Cd-109 Pb L-alpha 10.54 +/- 0.040
Pb L-beta 1261 +/- 0.040
Pb L-gamma 14.76 +/- 0.040
Emission peak 22.10 +/- 0.040
Fe-55 $ K-alpha 231 +/- 0.010
Emission peak 5.89 +/- 0.010
Am-241 Pb L-alpha 10.54 +/- 0.050
Pb L-beta 1261 +/- 0.050
Emission peak 595 +/- 0.20

Perform an Energy calibration (see Spectrace 9000 Operating Instructions) and then
do another energy calibration check if any of the peaks fail to meet specification.
The energy calibration check should be performed once at the beginning of the day,
after an energy calibration, after loading an application, and whenever the instrument
exhibits a persistent drift.

Resolution Check

The resolution check examines the detector’s ability to resolve X-ray energies. This
should be performed once at the beginning of the day. Select the Soil Sampies
application, and measure a sample of iron using a minimum acquisition time of 60
seconds for the Cd-109 source. Save the resuits and spectra for documentation.
Select Examine specrum under the More Options section of the Results screen.
Examine the Cd-109 spectrum. Locate and record the maximum peak counts (must
be >1000 counts) of the iron K-alpha peak (6.4 KeV) using the x12 horizontal
magnification (see Figure 2, Appendix A). Divide the maximum peak counts by two.
Examine the right side of the peak and record the counts and KeV of the channel
with counts less than or equal to one-half the maximum peak count value (channel
B, Figure 2). Examine the left side of the peak and record the counts and KeV of
the channel with counts less than or equal to one-half the maximum peak count
value (channel A, Figure 2). Subtract the left-side KeV from the right-side KeV
(KeV at B - Kev at A, Figure 2). The difference should be less than 0.300 KeV. If
the unit fails to meet this specification, call Spectrace Instruments for assistance.
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Blank (Zero) Sampie Check

The blank (Zero) sampie check is performed to monitor the instrument’s zero drift
in the selected application. The blank sampie check and the Aguire Background Data
operation (discussed below) only apply to the application currently selected. This
should be done once at the beginning of the day, after an energy calibration, afier
loading an application, and whenever the instrument exhibits a persistent drift on a
blank or low-level sampie.

Mount the probe in the laboratory stand and select the Soil Sampies application.
Disable the display thresholds. This will permit results less than one standard
deviation (STD) to be displayed (even negatives). Measure the quartz blank
provided with the unit (or a "clean” sand sampie) using a minimum acquisition time
of 60 seconds for each source. Review the resuits table. Most (95%) of the
elemental resuits for elements number 24 (Cr) and higher in the periodic table
should be within 2 standard deviations of zero (0 * 2 - |STD]), and all of them
(99%) should be within 3 standard deviations (0 = 3 - |STD|). Repeat the
measurement if the unit fails to meet these specifications. If several elements
continue to be significantly out of these specifications, check the probe window and
the blank sample for contamination or perform the Acquire background data
operation located in the Measure (Ready) screen option. Perform the blank (Zero)
sample check again. Save the results and spectra for documentation. Enable the
display thresholds prior to sample analysis after the blank sample check procedure
is completed. :

Target Element Response Check

The purpose of the target element response check is t0 ensure that the instrument
and the selected application are working property prior to performing sample
analysis. This check should be performed at the beginning of the day. Use low, mid,
and high samples, or standards with known concentrations for some or all of the
target elements to be checked. Select a low sample near the quantitation limit of the
target elements. Select a mid sample near the site action level and a high sample
near the maximum concentration of the target elements expected on site.

These samples should be measured using the same source acquisition times that wiil
be used for sample analysis. Save the sample check results and spectra for
documentation.

Selecting Source Measuring Time

The source measuring time may be modified under the Measure screen. Zero (seconds)
measuring time shonid never be selected for any source for any application. Generally, the
element detection limit is reduced by 50 percent for every four-fold (x4) increase in source
measuring time. Although counting statistics improve as measurement time increases, the
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practical limit for typical applications is 600 to 800 seconds. The elements are grouped

together according to the radioisotope used for their excitation with typical minimum
detection limits shown in Sections 7.4.2. and 7.4.3.

Automatic gain compensation is a feature of both the Soil and Thin Samples applications
which allows operation of the instrument over a wide range of ambient temperatures and
from one day to another without standardization. To maintain this gain control
compensation, it is necessary to occasionaily operate with a minimum acquisition time of 50
seconds on the Cd-109 source.

The Real/live option toggles between real time (true clock time) and live time (total time the
instrument is counting). The latter adds time to the analysis to correct for the time the
system is busy processing puises.

74.1 Minimum Source Measuring Times

A minimum measuring time (real or live) of 1S seconds for the Fe-S5 source, 30
‘seconds for the Cd-109 source, and 10 seconds for the Am-241 source is
recommended when using the Soil Sampies application. Measuring times for a
source that excites a target element can be increased if lower detection limits are
required.

When using the Thin Samples application, the measuring time for any source may
be reduced to 10 seconds if the source does not excite a target element since this
application does not correct for interelement effects. If a source excites a target
element, a minimum measuring time (real or live) of 60 seconds for the Fe-55
source, 60 seconds for the Cd-109 source, and 120 seconds for the Am-241 source is
recommended. R

A minimum of 60 seconds is recommended for the Cd-109 source when using the
PbK in Paint application. '

7.4.; Typical Minimum Detection Limits (MDLs) for the Soil Samples Application

For source measuring times of 60 seconds, typical element MDLs (in milligram per
kilogram, mg/kg) for the Soil Samples application are:

Source Element MDL (mg/kg)
Fe-55 Potassium (K) 325
‘ Calcium (Ca) 150
Titanium (T3) 110
Chromium (Crlo) 180
Cd-109 Chromium (CrHi) 528

Manganese (Mn) 410
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Iron (Fe) 225
Cobalt (Co) 205
Nickel (Ni) 125
Copper (Cu) 90
Zinc (Zn) 70
Mercury (Hg) 60
Arsenic (As) 50
Seleaium (Se) 35
Lead (Pb) 30
Rubidium (Rb) 10
Strontium (Sr) 10
Zirconium (Zr) 10
Molybdenum (Mo) 10
Am-241 Cadmium (Cd) 180
Tin (Sn) 100
Antimony (Sb) 65
Barium (Ba) 20

NOTE: These typical MDLs are provided as an aid for selecting source
measurement times; observed values for a given situation may vary depending on the
matrix of the soil standard used to caiculate MDLs, age of sources, moisture content,
and other factors discussed in Section 4.

Generally, the detection limit is reduced by 50 percent for every four-fold (x4)
increase in source measuring time. Additionally, more elements may be added to the
Soil Samples application. Contact Spectrace Instruments for information about
modifications to applications.

Typical Minimum Detection Limits (MDLs) for the Thin Samples Application
For source measuring times of 200 seconds for the Fe-55 and Cd-109 sources, and

800 seconds for the Am-241 source, typical element MDLs (in microgram per square
centimeter, ug/cm’) for the Thin Samples application are:

Source Element MDL (pg/cm?)
Fe-55 Potassium (K) 0.40
Calcium (Ca) 0.20
Titanium (TI) 0.15
: Chromium (CrLo) 0.40
Cd-109 Chromium (CrHi) 0.90
Manganese (Mn) 0.65
Iron (Fe) 0.65
Cobalt (Co) 050
Nicket (Ni) 0.30
Copper (Cu) 0.65
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Zinc (Zn) 0.40
Mercury (Hg) 045
Arsenic (As) 0.40
Selenium (Se) 0.15
Lead (Pb) 0.50
Rubidium (Rb) 0.10
Strontium (Sr) 0.10
Zirconium (Zr) 0.15
Molybdenum (Mo) 0.10
Am-241 Cadmium (Cd) 25
Tin (Sn) 25
Antimony (Sb) 15
Barium (Ba) 0.70

NOTE: These typical MDLs are provided as an aid for selecting source
measurement times; observed values for a given situation may vary depending on the
thin sample standard used to calculate MDLs, age of sources, and other factors
discussed in Section 4.

Generally, the detection limit is reduced by SO percent for every four-fold (x4)
increase in source measuring time. Use of thick filters or filters with high
background or contamination will resuit in higher MDLs and require a background
subtraction. Additionaily, more elements may be added to the Thin Samples
application. Contact Spectrace Instruments for information about modifications to
applications.

Sample Handling and Presentation

When making XRF measurements, be sure to maintain constant measurement geometry in
order to minimize variations in analysis resuits. Document any anomalies in measurement
geometry, sample surface morphology, moisture content, sampie grain size, and matrix (see
Section 4.0).

75.1

Soil Samples

Soil sampies may be analyzed either in-situ or in prepared X-ray sample cups. The
Soil Samples application assumes the sample to be infinitely thick. For in-situ
measurements this is almost always the case. However, for sampie cup measurements
it is advisable to fill the cup nearly full and tap it on the bench to compact the soil.
This ensures that the sample is as uniformly thick as possible from analysis t0
analysis. The Spectrace 9000 laboratory stand and safety shield shouid be used when
analyzing sample cups.
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An area for in-situ analysis shouid be prepared by removing large rocks and debris.
The soil surface should be readered flat and compact prior to analysis. The
Spectrace 9000 probe shouid be held firmly on the ground to maximize instrument
contact with the ground. The probe should not be moved during analysis. Analysis
of water saturated soils shouid be avoided. A thin layer of 0.2-mil polypropyiene
XRF film may be mounted on the surface probe to minimize contamination. Use
of varying thicknesses of plastic (bags) have been shown to interfere in the light
element (low atomic number) measurement and may affect the FP calibration of the
other eiement concentrations.® Additionally, plastic may contain significant levels
of target element contamination.

Course-grained soil conditions or nuggets of contaminated material may preciude a
truly representative sample and adversely affect the analysis resuits (typically by
under reporting the target element). Such sampies should be prepared before
analysis. Preparation consistency is important to minimize variation in analytical
results.

This application is specifically designed for soil with the assumption that the balance
of the material is silica. If sampies with a much lighter (lower atomic number)
balance are analyzed, the resuits will typically be elevated by a factor of two to four.
Contact Spectrace Instruments for help in analysis of different matrices.

Thin (Filter) Samples

The Thin Samples application is for analysis of thin samples such as filters or wipes.
The detection limits are affected by the thickness of the substrate. Best results are
obtained on the thinnest substrates. Always use the probe safety cover when
measuring thin samples. This is not only for user safety, but also ensures a
controlled background environment and provides a reference signal for the automatic
gain control. Probe safety covers should never be interchanged between instruments.

Filters and wipes should be prescreened before use to establish background and
contamination levels. Care should be used to prevent zinc oxide contamination from
disposable gioves. Small 37-mm filters can be mounted between two layers of 0.2-mil
thick polypropyiene XRF film on 40-mm XRF cups for analysis. Larger filters can
be placed on the probe with a sheet of 0.2- mil thick polypropylene XRF film
between the filter and probe to prevent the window from being contaminated. Then
the probe safety cover may be placed over the filter prior to analysis. Filters should
be presented loaded side down and wrinkle free. :

Lead in Paint
The area selected for analysis should be smooth, representative and free of surface

dirt. The Spectrace 9000 probe should be held firmly on the surface to maximize
instrument contact. The probe shouid not be moved during analysis.
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When used for specimen application (e.g., on paint chips or nonbacked films)
remember to use the probe safety cover. In the PbK Application, you should also
position a thick neutral sample, such as the quartz disk (blank), behind the specimen
before ciosing the safety lid. Otherwise, the PbK X-rays excited in the safety cover
will be sensed by the detector. In this application, do not perform the Acquire
background data option from the list of options under the Ready screen.

CALCULATIONS

The Spectrace 9000 is a direct readout instrument that does not require any calculations.

QUALITY ASSURANCE/QUALITY CONTROL

9.1

Precision

The precision of the methcd is monitored by reading a low- or mid-target element
concentration sample (or SSCS selected as described in Sections 6.1) at the start and end of
sample dnalysis and after approximately every tenth sampie. (A daily total of seven
measurements is recommended.) Determining the precision around the site action levet can
be extremely important if the XRF resuits are to be used in an enforcement action.
Therefore, selection of a sample with a target element concentration at or near the site action
level or level of concern is recommended. The sample is analyzed by the instrument for the
normal field analysis time, and the results are recorded. The standard deviation for each
target element is caiculated. The relative standard deviation (RSD) of the sample mean can
be used to calculate precision. The RSD should be within + 20 percent for the data to be
considered adequately precise.™

9.1.1  Preliminary Minimum Detection Limit (PMDL) and Minimum Quantitation Limit
(PMQL)

A preliminary PMDL and PMQL is needed to give the operator an indication of the
instrument’s capability in the field. A low or blank sample is selected that is
represented of the sample matrix. A low or blank SSCS may be selected as described
in Section 6.1. Alternatively, the quartz blank or “clean” sand may be used if a blank
soil sample is unavailable. More than one standard may be needed to obtain low or
blank concentration vaiues for each element. Select the application that will be used

for analysis of the sampies. Disable the display thresholds to permit display of low .

Or negative resuits.

The sample is measured 10 times without moving it using the anticipated field
analysis measuring time. The sample standard deviation of the mean for each target
element is calculated (using the N-1 formuia).

If the standard deviation has a fractional component, round up to the next whole
number prior to caiculating the PMDL and PMQL.
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9.1.2

The definition of the PMDL is three times the calculated standard deviation value.
The definition of the PMQL. is 10 times the calculated standard deviation value.

The Method Minimum Detection Limit (MMDL) and Method Quantitation Limit
(MQL)

The MMDL and MQL may be calculated from the measurement of either a low or
blank sample, (or a SSCS selected as described in section 6.1), at the start and end
of sample analysis, and after approximately every tenth sampie (a daily total of seven
measurements is recommended). Alternatively, the quartz blank or “clean” sand may
be used if a blank soil or sediment samplie is unavailable.

Disable the display thresholds. This will permit resuits less then one standard
deviation (STD) to be displayed (even negatives). Measure the sample using the
same application and measuring time used for the sampies. Enable the display
thresholds prior to analyzing the next sample.

The sample standard deviation of the mean for each target element is calculated. If
the standard deviation has a fractional component, round up to the next whole
number prior to calculating the MMDL and MQL.

The definition of the MMDL is three times the glculawd standard deviation vaiue.

The definition of the MQL is 10 times the calculated standard deviation vaiue.

Reporting Resuits

All raw XRF data should be reported including the individual resuits of multiple analyses of
samples and sampling points. The average and concentration range of each multiple analysis
should ailso be reported.

A “reported” value for each analysis or average of muitiple analyses should be processed in
the following manner.

L

3.

Round the value to the same degree of significance contained in the SSCS sample
assay values (usually two) if the element’s calibration has been adjusted (see Section
6.0).

Report all values less than the MMDL as not detected (ND).

Flag and note all values greater than or equal to the MMDL and less than the MQL
(usually with a "J" next to the reported value).
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4. Report all values equal to or greater than the MQL and within the linear calibration
range (if the eiement’s calibration has been adjusted [see section 6.0]).
s. Flag and note all values above the linear calibration range (greater than the highest
SSCS used in the calibration adjustment procedure) if SSCS were used and the
calibration was adjusted.
93 Accuracy

Accuracy, relative 1o a specific digestion method and elemental analysis procedure, is
determined by submitting an XRF analyzed sample (prepared sampie cups may be submitted)
for AA or ICP analysis at a laboratory.

The on-site analysis of soils by XRF instrumentation should be considered a screening effort
only (QAl data). Data derived from the instrument should be used with discretion.
Confirmatory analyses on a subset of the screening samples (minimum 10 perceat) can be
used to determine the quality of the screening data (QA2 data). The confirmation sampies
should ideally be selected randomly from the samplie set and include a number of samples at
Or near the critical level. The resuits of the metal analysis (dependent) and the XRF analysis

(independent) are evaluated with a regression analysis. The correlation factor (R?) should
be 0.7 or greater.™

XRF resuits may be muitiplied by the slope prior to substitution for metal analysis results
in contouring, kriging programs, or removal volume estimates. Correcting the XRF results
based on confirmatory analyses should only be undertaken after careful consideration. It
must be understood that the confirmatory analysis (AA or ICP) is an estimate of the
concentration of metal contamination and is dependent upon the specific instrumentation and
sampling methodology used. Since XRF is a total elemental technique, any comparison with
referee resuits must account for the possibility of variable extraction, dependent upon the
digestion method used and its ability to dissoive the waste or minerat form in question.

93.1 Matrix Considerations

Other types of QA/QC verification should include verification that the instrument
calibration is appropriate for the specific site to be assessed. This inciudes
verification of potential muitiple soil matrix types that may exist at a site. Matrix
differences which affect the XRF measurement include large variations in calcium
content, which may be encountered when going from siliceous to calcareous soils, as
well as large variations in iron content.
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Confirmation Sampies

Confirmation samples are recommended at a minimum rate of 10 percent and are required
if QA2 data objectives have been established for site activities.” Ideally, the sample cup that
was analyzed by XRF should be the same sample that is submitted for AA/ICP analysis.
When confirming an in-situ analysis, collect a sample from a 6-inch by 6-inch area for both
an XRF measurement and confirmation analysis.

The XRF and metals results are analyzed with a regression analysis using a statistical program
such as SAS® or Statgraphics® with the intercept calcuiated in the regression. The

correlation factor between XRF and AA/ICP data must be 0.7 or greater for QA2 data
objectives.®

Recording Resuits

Record all resuits and monitoring activities in a laboratory or field notebook. Alternatively,
record results electronicaily on a hard drive or floppy disk.

Downloading Stored Results and Spectra

Resulits (anaiytical reports) and spectra which have been stored in the Spectrace 9000 internal
memory should be downloaded and captured in disk files on a PC (see section 5). Spectrace
Instruments provides software for this purpose. Additionaily, they provide software to
prepare results or spectra for importing into a spreadsheet. Refer to the instructions
provided with the programs for details on their operation.

Alternatively, other software with terminal data logging capabilities may be used to capture
results and spectra to disk files.

After capturing resuits to a file, print a copy and save both the disk files and the printout for
future reference and documentation purposes.

HEALTH AND SAFETY

When working with potentially hazardous materials, follow U.S. EPA, OSHA, corporate and/or any
other applicable heaith and safety practices.
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OPERATING PROCEDURE REV:  12p192

DATE:

‘

X-RAY SPECTRAL OVERLAP

| V Ka

INTENSITY
T

X-RAY ENERGY (KEV)

FIGUREL X-Ray Spectral Plot Showing Overlap of Vanadium K, X-Rays in the Chromium K,
Measurement Region.




U.S. EPA ENVIRONMENTAL RESPONSE TEAM
RESPONSE ENGINEERING AND ANALYTICAL CONTRACT

STANDARD OPERATING PROCEDURES SOP: 1713
AGE: 330f33

SPECTRACE 9000 FIELD PORTABLE X-RAY FLUORESCENCE REV: L0
OPERATING PROCEDURE oate. | [21%2

h

DETECTOR RESOLUTION

CENTROID = 9964 COUNTS

INTENSITY
T

.-
X-RAY ENERQY (KEV)

70 78

FIGURE2.  Iron X-Ray Spectrum Hlustrating Detector Resolution Measurement.
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OPERATING PROCEDURE FOR THE ENSYS
IMMUNOASSAY FIELD TESTING KIT
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WORKSTATION SET-UP

Assemble the following components in the workstation:
O 3 antibody coated tubes o 3 us butter tudes

Q PCS standard vial o | pum dilation vial

0 Exzyms erooper O Filtratica Sarre! & shmager

C Sxih pipetts O 2 meckanicat gipetts tips

o Substrats A o Substrate 8

C $top sotution




PHASE ONE

EXTRACTION & PREPARATION

OF THE SAMPLE

NOTES BEFORE PROCEEDING WITH PHASE ONE

¢  Items that you will need that are not provided in the test kit include:
a permanent marking pen, laboratory tissue, a timer or stopwatch,
liquid waste container, and disposable gioves.

1 Place weigh boat on pan balance.

2 Press ON/MEMORY button on pan balance.
Balance will beep and dispiay 0.0.

3 Weigh out 10 +/- 0.1 grams of soil.

4 If balance tumns off prior to completing

weighing, use empty weigh boat to retare,
then continue.

5 Remove lid from extraction jar and transfer
10 grams of soil from weigh boat into
extraction jar.

6 Recap extraction jar tightly and shake
vigorously for one minuz.. :

7 Allow to settle for one mimure.

8 Remove lid from extraction jar.
9 Disassemble filtration plunger from filtration
barrel.

10Insert bulb pipette into top (liquid) layer in
the extraction jar and draw up sample.
Transfer at least ¥ buib capacity into
filtration barrel. Do not use more than one
full bulb.

%% Press plunger firmly into barrel until at least
# mL of filtered sample is available (place on
table and press if necessary).

Sample is now ready to be tested with the
immunoassay.




PHASE TWO

DILUTION & BUFFERING OF SAMPLE &

STANDARDS

Following camptetian of Phase Twa steps.
proceed directly with Phase Three.

NOTES BEFORE PROCEEDING WITH PHASE TWO

Using a permanent marking pen (not included), write Standand 1 near
Ih’ei:gpofonebluebuffermbeandoneanﬁbodymmbe.nm.

wﬂQthﬂ\eMpofmblnehﬂumbeandommﬁbody
coated tube. Place the $tantard tubes in the workstation.

Feor sach sampie to be tested:
Hauml—dﬂugionvialinﬁleworbtaﬁom

Write 1 983 near the top of one blue buffer tube and one antibody
coated tube. .

mmf
melevdmuputpmcedmgstepsforli-ddmwang

appropriate labels.

Following instructions on reverse of insert, assemble new tip onto
mechanical pipette. P

Avoid withdrawing air bubbles in all pipetting steps.

Do not attempt the test using more than 12 antibody coated tubes (two
of which are Siantargs) at the same time.




OILUTE AND BUFFER SAMPLE
12 Remove cap from 1 p9m dilution vial.

13 Withdraw 30 uL of filtered sampie using
mechanicai pipette and dispense below the
liquid level in 1 ppm dilution vial. Then,
withdraw another 30 uL of filtered sample
and dispense below the liquid level into the
same 1 ppm dilution vial for a total of 60 uL;
replace cap and gently shake vial for 5
seconds.

FOR TWO LEVEL TEST, INSERT THE FOLLOWING:

13aWithdraw 30 L from the 1 gpm dilution
vial using mechanical pipette and
dispense below the liquid level in 10 ppm
dilution vial. Then, withdraw another 30
pL from the 1 pom dilution vial and
dispense below the liquid level into the
same 10 ppm dilution vial for a total of 60
KL; replace cap and gently shake vial for
5 seconds.

FOR TWO LEVEL TEST, FROM THIS POINT ON, ALL
REFERENCES TO 3 TUBES SHOULD BE REPLACED BY 4
TUBES ’

44 Remove cap from 1 pgm blue buffer tube.

15 Withdraw 30 puL of diluted sample from 10
psm dilution vial and dispense below the
liquid level in 10 pgm blue buffer tube. Do
not recap blue buffer tube.

15aWithdraw 30 uL of diluted sample from 1
gpm dilution vial and dispense below the
liquid level in 1 gpm blue buffer tube. Do not
recap blue buffer tube.

16 Gently shake 1 pgm blue buffer tube for 5
seconds.

17 Discard mechanical pipette tip.

BUFFER STANDARDS

18 Assemble new tip onto mechanical pipette.

19 Remove tops from PCB Standard vial and
two blue buffer tubes marked $tandard 1 and
Standard 2.

20Withdraw 30 uL of PCB Standard and
dispense below the liquid level in Standard 1
blue buffer tube.

21 Wipe pipette tip with laboratory tissue.

22 Withdraw 30 uL of PCB standard and
dispense below the liquid level in Standard 2
blue buffer tube.

23 Immediately replace cap on PCB Standard vial.

23 Gently shake Standard 1 and Standard 2 blue
buffer tubes for 5 seconds.




INCUBATION |

26Start timing and immediately pour solution
from each Stamtand blue buffer tube (1 and 2)
into appropriate Stantand antibody coated tube.

22 Pour solution from 1 ppm biue buffer tube
into 1 pem antibody coated tube.

. Z7aPour solution from 18 99 biue buffer tube

into 10 ssm antibody coated tube.

28When pouring is compiete, gently shakeall 3
tubes for 5 seconds.
29Let tubes stand exactly 10 minutes.

PREFARE ENZYME DROPPER

30Crush glass ampule contained within

wedmypebypmmgmbeam

t step 30 to prepare one enzyme
dropper for every 5 antibody coated tubes.

ﬂmxenzymebym-runﬁ' dropper
end-over-end 5 imes. Do not shake.
32Remove seal from enzyme dropper.

33 Dispense first drop from enzyme dropper
into liquid waste container. !
Note: before dispensing drops, tap capped tip
on hard surface to avoid dispensing air bubbles.
34At exactly 10 minutes, start timing and
immediately dispense 3 drops into each
?bodycoat::embe(mu\dM)
squeezing the dropper. When compiete,
mgmdyshakeanubodycoamdmbafogs

33 Let tubes stand exactly 3 minutes.




PHASE THREE

THE IMMUNOASSAY

Hote: The timing used in pertarming Phase Three steps
is critical 1o otaining accurate test resufts.

M

mmwmmﬂm

] Thbphaseofﬂmpm@dmmqukaaiﬁulﬁmhgandmin
handling the antibody coated tubes.

* hummmgadyshhanyof&evhhmnbgnﬂym

dnmughlymixﬂ\ecomentswiﬂupedalmnottospinouphsh.

All washing must be done thoroughly and with force to remove ail
mmmewuhsoluﬁonisahamdm.dﬂutesoluﬁonof

Do not hesitate to wash vigorously even if the solution
contacts gloved hands,




WASH

36 After the § minute incubation (a total of 15
minutes), discard solution from each
antibody coated tube into liquid waste

i .

ing nozzie of wash solution bottle just

squeeze wash solution into each tube with a
strong, vigorous stream to fill each tube.
Empty ail 3 washed tubes into liquid waste
container. Repeat wash 3 times (total of 4
washes).

3B After final wash, tap antibody coated tubes
upside down on a laboratory tissue.

Note: When running up to 12 antibody coated
hxbe,gubesanbewashe:.iinhﬂogm{ps-one
group immediately following the other group.

above top of antibody coated tube, forcefuily




PHASE THREE (CONT.)

COLOR DEVELOPMENT

COLOR DEVELOPMENT

_”meempﬁmSuhsmnA(ydluwap)

Note: Keep Substrate dropper bottles vertical
and direct each drop at bottom of antibody
coated tubes. of more or less than
indicated number of drops (of Substrate A or B)
may give inaccurate resuits,

40Add 5 drops of Substrate A to each antibody
coated tube.

41Remove top from Substrate B (green cap).
42Start timing and immediately add 5 drops
_of Substrate B to each antibody coated tube.
43Shake all 3 tubes for 3-5 seconds, and let
stand for exactly 2 ¥ minutes. Solution wiil
mblueinmannnﬁbodymtedmbes.
44Stop reaction at end of 2 ¥ minutes by
adding 5 drops of Stop Solution (red cap).
Note: Blue solution will turn yellow when Stop
Solution is added.

-
-




PHASE FouyR

INTERPRETING TEST RESULTS
T EEoR POCEE e T T T

. Ii:&dsstep,dmshudaxdsmeva.luated ﬁxsthorderbidenﬁfywlﬁch

To be conservative, thesamplewillbemeasumdagmutthe
darker of these two standards. .

SELECT STANDARD

Wmamnmm:
anﬁbodycoamdnxbewnhkbonmy
tissue, '

mmmmmphom'

471t hoﬁommdomisnegadveorzm.
thgmbeinﬂleleftwdlisﬂledaﬂm
standard. Remove tube from right well and
discard it.

However

i hommmmdingisposiﬁve,u\embein

th:n' well is the darker standard_ Remove

tube “mleﬁwell.discaxﬂit,andmovetube

GBWi&e outside of { 08 antibody coated tube

with laboratory tissue.

49Place | mmbeinrightweuofphotometa-
andlecordmdingshownondisplay.

If photometer reading is negative or zero, PCBs
are present, ’

If photometer reading is positive, concentration
of PCBs is less than 1 ppm.

EE OEE EE NN BN S BN BN S SN e B e .
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APPENDIX D
HEALTH AND SAFETY PLAN




WESTEN

L.E. Carpenter - Health and Safety Plan Summary

The attached Health and Safety Plan (HASP) has been prepared in accordance with 29
Code of Federal Regulations (CFR) Part 1910.120 and 29 CFR 1926. This HASP is
applicable to all WESTON and subcontractor personnel conducting Remedial Action
operations at the L.E. Carpenter and Company facility. Site operations to be performed

at

the facility during Phase I Remedial Activity include evacuation and disposal of soils

that have contaminant concentrations in excess of site specific remedial standards, and
collection of additional aquifer characteristic and groundwater contaminant concentration
data to support the groundwater pump and treat system remedial design.

The field activities being performed during Phase I of the Remedial Action are summarized

as

follows:

- Excavate soils associated with four inorganic hot spots. Prior to excavation, the soils

will be sampled and analyzed for disposal characteristics. Soils will be excavated,
bulked and shipped off-site. Post-excavation field screening and confirmatory
sampling will be performed. The excavations are expected to be shallow (less than 2
feet below grade), and will be backfilled and restored to their prior condition.

- Excavate and dispose of the waste material encountered in the disposal area. Prior

to excavation, a trenching operation will be conducted to collect disposal characteristic
samples. Upon receiving approval from the treatment and disposal facility (TSDF),
the non-contaminated surface soil layer will be excavated and stockpiled, and the waste
material will be excavated, packaged and shipped off site for disposal. The excavation
will remain open, and non-aqueous phase liquid, if encountered will be skimmed from
the groundwater. The excavation will be backfilled with soils excavated from the
organic hot spots. A pilot infiltration gallery will be installed over the backfilled soil,
and the excavation brought to grade with stockpiled surface soil.

- Excavate soils associated with six organic hot spots. Prior to excavation, confirmatory

analysis will be performed for hot spot #2, to confirm presence of contaminant. Three
of the organic hot spots are shallow, the remaining locations are at depths ranging
from 4 to 10 feet (estimated) below grade. Post -excavation sampling and analysis will
be conducted. After excavation, soils saturated with product will be packaged for off
site disposal, all other organic hot spot soils will be consolidated and placed in the
waste disposal area excavation, for future in-situ soils treatment.

- Perform a series of aquifer tests and groundwater chemical analyses to support the

groundwater treatment system design. A series of monitoring wells and borings will




be installed. Aquifer tests, including percolation, infiltration, and injection tests, step
drawdown tests, and pumping and recovery tests will be conducted to provide the
hydrogeophysical data required during design modelling. Groundwater samples will
be collected from specific wells and during pumping activities. The samples will be
analyzed for water quality parameters and contaminant concentrations to provide an
estimate of groundwater treatment system influent characteristics.

Excavate PCB-contaminated surface soils. The soils will be excavated in shallow 6-12
inches) lifts. Field screening will be performed using immunoassay test kits. If the
field screening indicates remedial goals have been met, confirmatory post-excavation
sampling will be performed. If goals have not been met, an additional lift will be
excavated. Excavation will continue until either remedial goals have been met, or at
a maximum depth of two feet below grade. The soils will be sampled for disposal
characteristics and shipped off-site for disposal. The excavation will be restored in
accordance with the wetlands restoration plan prepared for the site.

Potential risks encountered during field activities include:

Chemical - contact with site contaminants during sampling, excavating, waste
packaging, field screening, drilling, etc.

Physical - risks associated with heavy equipment, open excavations, ambient heat and
cold stress, lifting, housekeeping, rough terrain, etc.; and

Biological - poisonous plants and stinging insects.

Exposure to these risks will be minimized by use of the appropriate field operations plans
and personal protective equipment (PPE).

It is anticipated that two levels of PPE will be utilized for site activities. In general,
modified level D (hard hat, safety glasses, safety boots, boot covers, tyvek, surgical
gloves, nitrile gloves, and, if necessary, ear plugs) will be used. If field screening indicates
a potential respiratory risk, PPE will be upgraded to level C by adding a full face
respirator (with the appropriate filter cartridges) to the modified level D work uniform.




WESTEN

Field screening will be used to determine the potential for respiratory risk. A summary
of the action level as measured by each field screening instrument and relevant action is
tabulated below.

e—— — __——————_— = ey
Instrument Risk Action Level Action
CGl/O, Explosive <10% LEL Work may continue, consider toxicity potential.
eter; at h
meers mosphere 10% to 25% LEL | Work may continue, increase monitoring frequency.
>25% LEL Work must stop. Ventilate area before returning.
CGl/O, meter | Oxygen <19.5% 0, Leave area. Reenter only with self-contained
deficiency breathing apparatus.
19.5% to 23.5% Work may continue. Investigate charges from 21%.
0,
>23.5% 0, Work must stop. Ventilate area before returning.
OVM Organic > 50 ppm in Upgrade to level C PPE.
gases and breathing zone
vapors
Miniram Inorganic 2 23 mg/m® in Upgrade to level C PPE.
vapors and | breathing zone
particulates

> 2.5 mg/m® in Upgrade to level C PPE.
breathing zone -
PCB area

This HASP will be used during all Phases of Remedial Actions conducted at the site. The
HASP will be modified to incorporate any additional tasks to be performed under
subsequent phases of remediation.
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Data: 30 August 1894

Haroid Hornung W.0. Number: 08720-019-001-0001.00

Project Identification: Site History: tdoscribe brisfly)

Divisian: MNY Wallpaper manutacturing piant from 1942 until 3987; sito is inactive;
Departmant/Office: GOOB62/EDC various buildings have bean demolished. Soe projeat wark pian.

Site Nama: L.E. Cargentar

Client: L.E, Carpentsr

Work Loeation Address: 120 North Main Strast ’
Wharton, NJ 07885

Scope of Work: (describe briefly)
Remadial action program;

1) Active praduct recovery using oxtraction walis to withdraw the water, troat the water thiough an cil/water separator.

2} Groundwater romadiation by using shallow wells to Pump Qroundwatar, treat it in aboveground bioroacter unit, amend water with axygen
and nutrients ond recharge to trestmant aroa,

3)  Excavate comtaminated soil, post excavaton sampling, stookple and dispose of god properly, backfill with clean fill.

Additional Data colisetion activitios:
* soil boring installation
¢ groundwaeter well/extraction wal) installation
= aquifer testing

D Site visit anly; gita HASP not fbonesary. List personnet here und sign off below:

e o s
g tert B MRS LVLE

e AL

mwz‘;‘”*"‘“‘.» Yt

Gistus, determine the Gtandad
HAEP(S) wppticable to this projact, mmmmmmuu
Other Fed: 1 Agency “mmmmuummmmmwm.

Qus erallooe
I stare | USATHAMA Cl stack Test
Air Force O air Emissions
D Asbestos
O Industrial Hygiana

a. P.M. Martin O'Nedit
b. P.O. Marin O'Neill

e. DSO/RSO Harold

d. SHEC Hareld Hornung

' & corporate Haaith and Sefety Director (CHSD)
DBO/RSO (Only with specific delegution by CHSD)

Projoot atart dete: 8/1/84 This sito HASP must ba Amsndmesnt date(s):
End dete: 8/1/85 telususd/reapproved for any 1.
sotivities condueted after: Date 2.
3.
8/1/95 4.
8.

Corporate Health and Bafety Page 1 of 31 AVl £C-N00. N




Prepared by: Date: 30 August 1994

Harold Hornung W.0. Number: 06720-018-001-0001-00
. Project Identification: Site History: (describe briefly)
Oivision: MNY Wallpaper manufacturing plant from 1942 until 1987; site is inactive;
Dspartment/Office: 0005682/EDC various buildings have been demolished. See project work plan.
Site Name: L.E. Carpenter

Clisnt: L.E. Carpenter
Work Location Address: 120 North Main Street
' Wharton, NJ 07885

Scope of Work: (describe briefly)
Remedial action program:

1) Active product recovery using extraction wells to withdraw the water, treat the water through an oil/water separator. )

2) Groundwater remediation by using shallow welils to pump groundwater, treat it in aboveground bioreactor unit, amend water with oxygen
and nutrients and recharge to treatment area.

3) Excavats contaminated soil, post excavation sampling, stockpile and dispose of soil properly, backfill with clean fill.

Additional Data collection activities:
* soil boring installation
¢ groundwater weil/extraction well installation

l * aquifer testing

D Site visit only; site HASP not necessary. List personnel here and sign off below:

i Standard
| Sitere t tatus: Bassed on the Hazard Assessment and Regulstory Stastus, determine the
Qulstory & HASP{s) applicable to this project. Indicate below which Stenderd HASP will be used

P i Othor Fodarsi Agency mmmomomdmfammmmswm
| B us epa Ous eraldooe '
Ostste usathama O steck Test O
D Air Force D Air Emissions

O
D Asbestos D
O
O

NRC

Oioerm20 O industrisi Hygiene

B Hezardous Materials

Reviewed by:

a. P.M. Martin O'Neill

i b. P.D. Martin O’Neill -
¢. DSO/RSO Harold Hornung
d. SHSC Haroid Hornung

Approved by:

El Corporate Health and Safety Director (CHSD)
O osomso (only with specific delegstion by CHSD)

Project start date: 8/1/94 This site HASP must be
End date: 8/1/95 reissued/reapproved for any
activities conducted after: Date

8/1/98

lCorponto Heaith and Safety Page 1 of 31 W ieaptl.EC-0830.HSP




Organization/Branch

Name/Title

Address

Telephone

Edison Corporate

Martin O’Neill/Proj. Director

Edison, New Jersey

(908) 417-5800 II

Edison Corporate

Harold Hornung/Proj. Scientist

Edison, New Jersey

(308) 417-5800 ||

Edison Corporate

Bob Burns/Geologist

Edison, New Jersey

(808) 417-5800 ||

Edison Corporate

Laura Amend/Engineer

Edison, New Jersey

(908) 417-5800

Edison Corporate

Jamie Tittensor/Engineer

Edison, New Jersey

(308) 417-5800

Edison Corporate

Gretchen Chapman/Engineer

Edison, New Jersey

(908) 417-5800

Edison Corporate

Chris Agnew/Scientist

Edison, New Jersey

(908) 417-5800

Edison Corporate

Gerry Ross/Engineer

Edison, New Jersey

(908) 417-5800

§-2

Kevin Hansen/Geoclogist

West Chester, Pennsylvania

(610) 701-3135

Edison Corporate

John Fix/Geologist

Edison, New Jersey

(908) 417-5800

CRD

Fred Gaglardi/Site Manager

West Chester, Pennsylvania

(610) 701-3000

Roles and Responsibilities: Oversight of drilling subcontractors, oversight of excavating subcontractors, carry out sampling and

monitoring tasks.

The Site Health and Safety Coordinator (SHSC) for activities to be conducted at this gite is: Harold Hornung . The SHSC has
total responsibility for ensuring that the provisions of this Site HASP are adequate and implemented in the field. Changing field
conditions may require decisions to be made concerning adequate protection programs. Therefore, the personnel assigned as
SHSCs are experienced and meet the additional training requirements specified by OSHA in 29 CFR 1910.120

Qualifications: 4 years field experience, OSHA 40-hour and current B-hour refresher, First Aid/CPR/BBP training, fit test, SHSC
training and Level B supervisor training.

Designated alternates inciude: Laura Amend-Babcock

Corporate Health and Safety

Page 2 of 31
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Hazard Assessment
l Background Review: Hl Complete D Partial If partial why? '
. Activities Covered Under This Plan:
' No. Task/Subtask Description Schedule
1 Inorganic hot spots Sample, excavate, dispose of soil, restore site Mid Sept. - January
l 2 Waste disposal aree Excavate, sample, package waste, skim product, install pilot infiltration Mid Sept. - January
’ gallery, restore site .
3 Organic hot spots Sample, excavate, consolidate soil, dispose of saturated soil Mid Sept. - January
4 Groundwater Install wells, sample groundwater, perform step draw down test, pump Mid Sept. - January
test/recovery test and monitor water levels.
5 PCB area Test using ENSYS, excavate, sample, dispose of contaminated soil, restore Summer 1995
wetiands (separate plan), and possibly install shallow interceptor trench
Types of Hazards:
D Numbers refer to one of the following hazard svaluation forms. Complete hazard evaluation forms for each appropriste hazard class.
Physiochemical [T Chemically Toxic [T Radiation Blological
Hn abl Bl inhalation O Carcinogen lonizing: O Etiological Agent
ammable & Ingestion O Mutagen O )] Other (Plant, insect, animal)
Internal exposure
D Explosive EZI Contact D Teratogen
O Absorption [ 0sHA 1910.1000 | [J External exposure
D Corrosive Substance
O Reactive [J osHA specific Hazard Sub. Standard Non-ionizing: &) physicel Hezards
D . Describe:
0, Rich Ouv Or B construction Activities

Directly Related to Tasks indirectly Related to Tasks - Nearby Process{es) That Could Affect Team Members:

& air [ cient Feciiity
D Other Surface D Nearby Non-client Facility

El Groundwater
. Describe: Site is inactive.
B soil

D Surface Water El Client Briefing Arranged
D Other

|

4‘

|

|

|

|

O o, peficient Ore 00 Microw
!

Prior to beginning work.
1

|

|

!

Corporate Heelth and Safety Page 3 of 31 okVinaptl EC-0830.HSP




Owna COna

Chemic ants of Col Identify hazardous materials used or on-site and attach Material Safety Data Sheets for all
reagent type chemicals, solutions, or other identified materials that in normal use in
Provide the data requested for chemical contaminants on HASP Form 33HASP.394 or performing tasks related to this project could produce hazardous substances. Ensure that
attach data sheets from an acceptable sources such as NIOSH pocket guide, condensed all subcontractors and other parties working nearby are informed of the presence of these
chemical dictionary, ACGIH TLV bookiet, etc. List chemical and concentration below and chemicals and the location of MSDS’s. Obtain from subcontractors and other parties lists
locate data sheets in Appendix A of this HASP. of the hazardous mataerials they use or have on-site and identify location of MSDS’s here.
List chemicals and quantities below and locate MSDS in Appendix B of this HASP.

Chemical Name Concentration {if known) Chemical Name Quantity

Antimony est. 828 ppm max. Acatone 1 gatlon
Bis(2-ethylhexyllphthalate est. 15,000 ppm max. Alconox 2 boxes
Lead est. 6530 ppm max. Rusmor AC-645 §5 gallons
Methylene Chloride* est. 900 ppm max 109% Nitric 1 liter
Polychlorinated Biphenyls est. 45 ppm max
Xylene* est. 47,000 ppm max
Ethylbenzene est. 14,000 ppm max

* Concentrations listed were detected in disposal area waste
samples, collected 1/92, Note: Concentrations
listed were detected in
soil samples assoclated
with specific areas of
concern in which work
will be performed.

Corporate Health and Safety 4 Page 4 of 31 rk\Haep\LEC-0830.HSP



E] Poisonous Plants

Location/Task No(s).: All
Source: EZI Known D Suspect

D Inhelation D Ingestion
El Contact D Direct Penetration

Route of Exposure:

Team Member(s) Allergic: [ Yes Kl No

Immunization required: D Yes Hl No

EIJ Insects

Location/Task No{s).: All
Source: EI Known D Suspect

D Inhatation D Ingestion
Ql Contact El Direct Penetration

Route of Exposure:

Team Member(s) Allergic: D Yes El No

Immunization required: D Yes EI No

] snakes, Reptiles

Location/Task No(s).: All
Source: D Known El Suspect

D Inhalation D Ingestion
D Contact E! Direct Penetration

Route of Exposure:

Team Member(s) Allergic: []Yes B No

Immunization required: D Yes M No

El Animals

Location/Task Nols).:
Source: D Known EI Suspect

D Inhalation D ingestion
EI Contact El Direot Penetration

Route of Exposure:

Team Member{s) Allergic: D Yes IZI No

Immunization required: D Yes EI No

Corporate Health and Safety

D Sewage

Location/Task No(s).:
D Known D Suspect

D Inhalation D Ingestion
Contact D Direct Penetration

Route of Exposure:

Tearn Member(s) Allergic: O Yes D No

Immunization required: D Yes D No

Page 5 of 31

D Etiologic Agents {List)

Location/Task No(s).:
D Known D Suspect

D Inhalation E] Ingestion

Route of Exposure:
D Contact D Direct Penstration

Team Member(s) Allergic: O Yos O No

Immunization required: DYes d No




NONIONIZING RADIATION
Type of
Nonionizing Source Wavelength Control Monitoring
Task # Radiation Onsite TLV/PEL Rangs Measures Instrument
All Ultraviolet Sun Light NA Sun Block NA
In Frared
Radio Frequency
Microwave
Laser
IONIZING RADIATION
DAC {Ci/mL}
Radioactive Surface
Major Half-Life Contamination Monitoring
Task # Radionuciide Radiations {Years) D w Y Limit Instrument
Corporate Heaslth and Safaty Page 6 of 31 ni\Haep\LEC-0830. HSP



Attached

Physical Hazard
Conditions

Physical Hazard (Add or delete physical hazards)

Weston OP Titles

B

Loud intermittent or
continuous noise.

Physiocological distress, hearing loss, disruption of
communication

FLDO1 - Noise Protection

Ambient heat stress

Heat rash, heat cramps, heat exhaustion, heat stroke

FLDOS - Heat Stress Prevention and
Monitoring

Steam heat stress

Thermal burns, displaced oxygen, and wet working
surfaces

FLDO3 - Hot Process - Steam

LT3 and Incinerator Heat
Stress

Thermal burns from hot surfaces, hot hydraulic line
fluids, low pressure steam

FLDO4 - Hot Process - Low Temperature
Thermal and Transportable Incinerator

Cold Stress

Hypothermia, frostbite

FLDOS - Cold Stress

Inclement weather

Rain, wet weather, high humidity, cold, ice, snow,
fightning

FLDO2 - Inclement Weather “

Cold/wet

Trench foot, paddy foot, immersion foot, edema

FLDO7 - Wet Feet

0gF 88| 0] 8 B

Confined spaces

Asphyxiation, falls, burns, drowning, engulfment, toxic
exposure, electrocution

FLDO8 - Confined Space Entry

Explosive vapors and Thermal burns, impaction, dismemberment FLDO9 - Hot Work

ignition source

Improper lifting Cuts, pinches, crushing, back strain, abdomen, arm, leg FLD10 - Manual Lifting/Handling of
muscle, and joint injury Heavy Objects

Uneven walking and Vehicle accidents, slips, trips, and falls FLD11 - Rough Terrain

driving surfaces

Poor housekeeping Slips, trips, falls, punctures, cuts and fires FLD12 - Housekeeping “

Structural integrity Crushing, overhead hazards, compromised floors FLD13 - Structural Integrity ||

Hostile persons

Bodily injury

FLD14 - Site Security |

Remote Area

Slips, trips and falls, back strain, communication

FLD15 - Remote Area

Improper cylinder handling Mechanical injury, fire, explosion and suffocation FLD18 - Pressure Systems -

Compressed .
Water Hazards Poor visibility, entanglement, drowning, cold stress FLD17 - Diving ||
Water Hazards Drowning, back stress, heat stress, cold stress,

hypothermia, falling

FLD18 - Operation and Use of Boats II

Water Hazards

Drowning, frosthite, hypothermia, falls, electrocution

FLD19 - Working Over Water

Vehicle Hazards

Struck by vehicle, collision’

FLD20 - Traffic

Explosions

Explosion, fire, thermal burns

FLD21 - Explosives

RORB| OO DREPRE| 8] gl O

Moving mechanical parts

Crushing, pinch points, overhead hazards, electrocution

FLD22 - Heavy Equipment Operation

Moving mechanical parts

Overhead hazard, electrocution

FLD23 - Cranes/Lifting Equipment
Operation

LN
ol 8

Working at elevation

Overhead hazards, falls, electrocution

FLD24 - Aerial Lifts/Manlifts

=

Working at elevation

Overhead hazard, falls, electrocution

FLD25 - Working at Elevation

|

0 Working at elevation Overhead hazard, falls, electrocution, slips FLD26 - Ladders
(H] Working at elevation Slips, trips and falls, overhead hazards FLD27 - Scaffolding
|| ™| Trench Cave-in Crushing, falling, overhead hazard, suffocation FLD28 - Excavating/Trenching II

improper material handling

Back injury, crushing from load shifts

FLD29 - Materials Handling

Physiochemical Explosions, fires from oxidizing, flammable and FLD30 - Hazardous Materials Use and
corrosive materials Storage
Physiochemical Fire and explosion FLD31 - Fire Prevention/Response Plan
Required
Physiochemical Fire FLD32 - Fire Extinguishers Required
II D Structural integrity Overhead, electrocution, slips, trips, falls, fire FLD33 - Demolition

| i Electrical Electrocution, shock, thermal burns FLD34 - Utilities
Electrical Electrocution, shock, thermal burns FLD35 - Electrical Safety ]

A impact/thermal Thermal burn, high pressure impaction, heat stress FLD37 - High Pressure Washers |
Impaction/electrical Smashing body parts, pinching, cuts, electrocution FLD38 - Hand Tools and Power Tools ||
Poor visibility Slips, trips, falls FLD39 - lilumination

D Fire/Explosion Thermal burns, impaction, pressurized or energized lines | FLD40 - Storage Tank Removal and

Decommissioning

Drilling hazards

lComorate Health and Safety

Electrocution, overhead hazards, pinch points,
decapitation, noise
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1 - Inorganic hot spots: Waste Characterization Sampling, excavation, disposal and restoration.

Tape measure, camera, shovel, trowels, bowls, coolers, ice, tape, alconox, brushes, buckets, water, excavator, XRF screening
kit, miniram, OVM, CGI/O? meter, vapor suppressant foam machine, poly, possible roll off or dump truck, grass seed, hard hat,
safety glasses, safety boots, tyvex, booties, surgicals, duct tape, nitriles, possible respirator.

CHEMICAL

B Hazard Present  Risk Levei: (I BIm (o

What Justifies Risk Level? Areas of excavations are known to have inorganic contamination (Pb, Sb). If monitoring indicates
airborne particulates above 2.3 mg/m® or organic vapors > 50 ppm in breathing zone will upgrade to Level C.

PHYSICAL

B Hezard Present  Risk Level: [1n BIm L

What Justifies Risk Level? Working in close proximity to excavator, uneven terrain created by excavating and potential for work
in inclement or stressful weather conditions (i.e., heat/cold).

i BIOLOGICAL |

B Hazard Present  Risk Level: (O CIm ElL
What Justifies Risk Level? Poison ivy and various pest (mosquitos, bees, spiders) may be present.

RADIOLOGICAL I

[ Hazerd Present  Risk Levet: LI [Im [o
What Justifies Risk Level?

Will begin work in modified Level D (hard hat, safety glasses, safety boots, tyvex, booties, and ear plugs, if necessary). Will
upgrade to Level C if miniram readings are above 2.3 mg/m® or if readings on the OVM > 50 units sustained in the breathing zone
and methylene chloride is not present (using Detector Tube). If methylene chloride is present evacuate site and only reenter in
Level B.

Noise protection, heat stress prevention and monitoring, cold stress, inclement weather, manual lifting/handling of heavy objects,
rough terrain, heavy equipment operation and hand tools and power tools. A copy of the WESTON Safety Officer's field manual
wil be kept on site.
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2 - Waste disposal area: Excavation, waste characteristic sampling, waste packaging/disposal, product skimming, backfil with
organic hot spots, install pilot infiltration gallery, replace surface soils and restore area; perform percolation tests; may need to
reposition caisson well.

Tepe measure, camera, shovel, trowels, bowls, coolers, ice, tape, alconox, brushes, buckets, water, excavator, OVM, CGI/O?
meter, vapor suppressant foam machine, poly, grass seed, hard hat, safety glasses, safety boots, tyvex, booties, surgicals, duct
tape, nitriles, possible respirator, rolloff drums or 1 yd® boxes (as specified by TSDF), skimmer pumps, drill rig, hoses, frac tank,
slotted PVC piping, geotech membrane and crushed stone.

CHEMICAL

B/ Hazard Present  RiskLeve:: (0 EIm Ot

What Justifies Risk Levei? Area of excavation is known to have product in the soil and on the groundwater. Monitoring with
OVM and CGI/O, meter and use of vapor suppressant foam (if necessary) while excavating.

| PHYSICAL

Bl Hozard Present  Risk Leve:: (10 KIm [Ji

What Justifies Risk Level? Working in close proximity to excavator and excavation will be necessary. The excavation will be
properiy sloped. Personnel will wear proper PPE while packaging waste. May be required to work in inclement weather.

BIOLOGICAL “

B Hazerd Present  Risk Leve: O OOm ElL
What Justifies Risk Levei? Poison ivy and various pest {(mosquitos, bees, spiders) may be present.

II RADIOLOGICAL

[ Hazerd Present  Risk Levei: (1 CIm O
What Justifies Risk Level?

Will begin work in modified Level D (hard hat, safety glasses, safety boots, tyvex, booties, and ear plugs, if necessary). Wil
upgrade to Level C if miniram readings are above 2.3 mg/m® or if readings on the OVM > 80 units sustained in the breathing zone
and methylene chloride is not present (using Detector Tube). if methylene chloride is present evacuate site and only reenter in
Level B.

Noise protection, heat stress prevention and monitoring, cold stress, i
rough terrain, heavy equipment operation, hand tools and power tools, and drill rig safety. A copy of the WESTON Safety
Officer’s field manual wil be kept on site.
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3 - Organic Hot Spots: Excavation and consolidation of contaminated soils, post excavation sampling, restoration of area and
saturated soil disposal.

i

Tape measure, camera, shovel, trowels, bowls, coolers, ice, tape, alconox, brushes, buckets, water, excavator, OVM, CGI/O?
meter, vapor suppressant foam machine, poly, grass seed, hard hat, safety glasses, safety boots, tyvex, booties, surgicals, duct
tape, nitriles, possible respirator, rolloffs, drums or 1 yd® boxes (as specified by TSDF).

CHEMICAL

|| Bl Hazard Present  Risk Lovei: I BIm L

What Justifies Risk Level? Area of excavation is known to have product in the soil and on the groundwater. Monitoring with
OVM and CGI/O, meter and use of vapor suppressant foam will occur while excavating.

PHYSICAL

B Hazard Present  Risk Leve: (11 EIm OOt

What Justifies Risk Level? Working in close proximity to excavator and excavation will be necessary. The excavation will be
properly sloped. Personnel will wear proper PPE while packaging waste. May be required to work in inclement weather.

BIOLOGICAL

m}lmrd Present Risk Level: DH DM (74 [
What Justifies Risk Level? Poison ivy and various pest {(mosquitos, bees, spiders) may be present.

RADIOLOGICAL

D) Hazord Present  Risk Love: (On COm i
What Justifies Risk Level?

upgrade to Level C if miniram readings are above 2.3 mg/m? or if readings on the OVM > 50 units sustained in the breathing zone
and methylene chloride is not present (using Detector Tube). If methylene chloride is present evacuate site and only reenter in
Level B.

Noise protection, heat stress prevention and monitoring, cold stress, inclement weather, manual lifting/handling of heavy objects,
rough terrain, heavy equipment operation and hand tools and power tools, and drill rig safety. A copy of the WESTON Safety
Officer’s field manual wil be kept on site.
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4 - Additional data collection - install wells, sample groundwater, step draw down test, pump test/recovery tests, infiltration test,
injection tests, and water level monitoring.

Water level meter, Grundfoss pump, Johnson Keck pump, frac tank, drill rig, potable water, coolers, ice, tape, alconox, brushes,
buckets, DI water, acetone, nitric, spray bottles, bailers, poly coated stainless steel wire, OVM, vapor suppressant foam machine,
poly, hard hat, safety glasses, safety shoes, tyvex, booties, surgicals, nitriles, duct tape and respirator.

CHEMICAL

Bl Hozard Present  Risk Leve: (I HIm (i

What Justifies Risk Level? A product layer is known to exist on the groundwater throughout areas of the site. Continuous air
monitoring will occur and appropriate use of action levels to dictate PPE use.

PHYSICAL |

B Hozard Present  Risk Level: (I BIm o

What Justifies Risk Level? Working around drill rig. Possibly working in inclement weather. Lifting heavy pumps and other
equipment.

BIOLOGICAL

Bl Hazard Present  Risk Leve:: (1 CIm EL ‘ ’ \
What Justifies Risk Level? Poison ivy and various pest (mosquitos, bees, spiders) may be present.

RADIOLOGICAL

CJ Hazard Present  Risk Level: I OOm O
What Justifies Risk Level?

Will begin work in modified Level D (hard hat, safety glasses, safety boots, tyvex, booties, and ear plugs, if necessary). Will
upgrade to Level C if miniram readings are above 2.3 mg/m® or if readings on the OVM > 50 units sustained in the breathing zone
and methylene chloride is not present (using Detector Tube). If methylene chloride is present evacuate site and only reenter in
Level B.

Noise protection, heat stress prevention and monitoring, cold stress, inclement weather, manual lifting/handling of heavy objects,
rough terrain, hand tools and power tools, and drill rig safety. A copy of the WESTON Safety Officer’s field manual wil be kept
on site. :
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5 - PCB area: Excavation, waste characteristic sampling, ENSYS testing, possibly install shallow interceptor trench for separate
phase LNAPL, restore wetlands and dispose of containerized soils.

Tape measure, camera, shovel, trowels, bowls, coolers, ice, tape, alconox, brushes, buckets, water, excavator, miniram, OVM,
CGI/0? meter, vapor suppressant foam machine, poly, possible roll off or dump truck, grass seed, hard hat, safety glasses, safety
boots, tyvex, booties, surgicals, duct tape, nitriles, possible respirator.

CHEMICAL

B Hozerd Present  Risk Leve: (v Elm o

What Justifies Risk Level? Area is known to have PCB contamination and possible xylene and DEHP contamination. Will don
proper PPE and monitor with both OVM and miniram.

'PHYSICAL

B Hozard Present  Risk Leve: (OH HIm o

What Justifies Risk Level? Areas of excavations are known to have PCB contamination. If monitoring indicates airborne
particulates above 2.5 mg/m? or organic vapors > 50 ppm in breathing zone wil upgrade to Level C.

BIOLOGICAL

O Hazard Present  Risk Lovei: O OIm B0
What Justifies Risk Level? Poison ivy and various pest (mosquitos, bees, spiders) may be present.

RADIOLOGICAL

[ Hezerd Present  RiskLevel: (D CIm [0
What Justifies Risk Level?

Will begin wark in modifi boots, tyvex, booties, and ear plugs, if necessary. Will
upgrade to Level C if miniram readings are above 2.3 mg/m?® or if readings on the OVM > 50 units sustained in the breathing zone
and methylene chioride is not present (using Detector Tube). If methylene chloride is present evacuate site and only reenter in
Level B.

Noise protection, heat stress prevention and monitoring, cold stress, inclement waeather, manual lifting/handling of heavy objects,
rough terrain, hand tools and powaer tools, and drill rig safety. A copy of the WESTON Safety Officer’s field manual wil be kept
on site.
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Direct Reading Alr Monitoring Instruments

instrument Selection and Initial Check Record

Reporting Format: EI Field Notebook D Field Data Sheets D Air Monitoring Log D Trip Report D Other

Instrument

Task No.(s)

Number
Required

Number
Received

Checked
Upon
Recsipt

Comment

Oca
Oo,
& caio,
0] cei0,/tox-PPM, H,S,H,S/CO
Orab-am
O Nai
Ozns
D Qther
Mep
[Junu 102
Ounu 117
O photovac, TMA
Kl ovm
D Other
Oro
Jrox 128
[J Heath, AID, Other
&1 RAM, Mini-RAM, Other
I Monitox-HEN
Ons
OcoctL
Oso,
D Other
D Bio-Aerosol Monitor
D Detector Tubes
O Pump - MsA, Draeger, Sensidyne
D Tubes/type:
D Tubes/type:
O Other

lCorporate Health and Safety

1,2,3,5

1,5
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Direct Reading Air Monitoring Instruments Calibration Record

Calib.
Calib. Method
Material Mig.’s
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Direct Reading Air Monitoring Instruments

Air Monitoring instrument: OVM and miniram

O periodically:
ED Continuously: Breathing zone

D Other:
Monitoring Locations

El Upwind/downwind of site activities
O near residents, etc.
El Key site activity locations:
Joecon area
HI Staging area
B excavation erea
I Fieid 1ab area
D Storage tanks
D Lagoons
Jorums
[J Fixed stations

E] other: Well head space, sample locations

Alr Monitoring Instrument: CGI/0, II
Alr Monitoring Frequency:
K periodically:

D Continuously:
O Other:

Monitoring Locations |I

D Upwind/downwind of site activities
O neer residents, etc.
D Key site activity locations:
a Decon area
D Staging area
4] Excavation area
O Field lab area
D Storage tanks
D Lagoons
Oorums
O Fixed stations

D Other:
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Action Levels

These Action Levels, if not defined by. regulation, are some percent {usually 50%)] of the epplicable PEL/REL/TLV. That number must also be adjusted to
account for instrument response factors.

> 1 mrem/hour

Tasks Action Level Action
K explosive atmosphere Ambient Air Confined Space
Concentration Concentration
<10% LEL Oto 1% LEL Work may continue.
Consider toxicity
potential.
10 to 25% LEL 1 to 10% LEL Work may continue.
Increase monitoring
frequency.
>25% LEL >10% LEL ' Work must stop.
Ventilate area before
returning.
K oxygen Ambient Air Confined Space i
Concentration Concentration
<19/5% 0O, <19.5% 0, Leave Area. Re-enter
only with self-contained
breathing apparatus.
19/5% to 25% 02 19.5% to 23.5% Work may continue.
0, Investigate changes
from 21%.
>26% O, 3.5% 0 Work must stop.
>2s. 2 Ventilate area before
returning.
| o
O Radiation < 3 times background Continue Work
3 Times Background to Radiation above
< 1 mR/hour background levels
{normally 0.01-0.02

mR/hr)g signifies
possible source(s)
radiation present.
Continue investigation
with caution. Perform
thorough monitoring.
Consult with a Health
Physicist.

Potential radiation
hazard. Evacuate sgite.
Continue investigation
only upon the advice of
Health Physicist.

El Organic gases and vapors

> 50 ppm on OVM in
breathing zone

Upgrade to Level C II

(7| Inorganic gases and vapors

and particulates

> 2.3 mg/m® on
miniram_i‘n breathing
zone

Upgrade to Level C

':orporate Health and Safety
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Ambient Air Sampling

Check situations which will require or action levels which will apply to deciding to institute or increase scope of planned air sampling.

& No air sampling is required on this site.
D An air sampling plan is incorporated in this HASP.

Maeteorological Conditions

D Dry weather for days

[ Ambient temperature above ‘F

D Wind increasing potential of more contaminant dispersion in or migration out of controlied area.

Activities which will require instituting or increasing scope of air sampling:
D Major spills

D Now site activity resulting in potential presence of new chemical hazards.
D Site activity increases airborne contaminants possibilities.

D Air sampling documentation required for:
D Downgrading from stipulated level of protection
D Documenting no migration of contaminants offsite through air

Applicable Action Levels for instituting Air Sampling:
D Visible vapor/gas clouds or vapor levels, or

D Visible dust or particulate levels measured with Direct Reading Instrument, two-three times background or above action level,
sustained over 10-15 minute period.

The following requirements apply to air sampling:

Sampling Matrix/Alr Interface - Monitor matrix/air interface and breathing zone periodically with DRI. If vapor levels > 2-3 times
background, monitor continuously. Follow No. 4.

Container Opening - Monitor opening and breathing zone periodically with DRI. If vapor levels > 2-3 times background, monitor
opening and breathing zone continuously. Follow No. 4.

Excavation/Drilling/Intrusive Work - Monitor at ground level and breathing zone periodically with DRI. If vapor levels > 2-3 times
background, monitor opening and breathing zone continuously. Follow No. 4.

Breathing Zone - Ensure level of protection specified in HASP is being used. Consult HASP or Corporate Health and Safety
relative to instituting personnel, ares, or perimster sampling.

D Other
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Work Location instrument Readings

Location: ) . ]

—\_ .
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Emergency Contacts and Phone Numbers

\- -

Agency Contact Phone Number
Local Medical Emergency Facility Dover General Hospital (201) 989-3200
WESTON Medical Emergency Contact EMR - Dr. Barnes 1-800-229-36874
WESTON Health and Safety George Crawford (610) 701-7408 or (810) 692-3030
Fire Department Wharton Borough (201) 366-1484
f| Police Department Wharton Borough (201) 366-1050
{| onsite Coordinator Dave Condon (201) 366-9577
Site Telephone Ken Radcliff {201) 366-2020
Nearest Telephone Mobile Phone TBA I

Local Medical Emergency Facility(s) |

Name of Hospital: Dover General Hospital

Address: Jardine Street Dover, New Jersey Phone No.: (201) 989-3200
Name of Contact: Mary Smith (Head Nurse) Phone No.: (201) 989-3200
Type of Service: Route to Hospital (written detall): Travel ime from site:

iy

Take Main Strest 2 miles. Make a left (at light) onto 46th Street. | Distance to hospital:
ick ri S nd a left onto Jardi
Make a quick right onto St. Mary’s Street and a onto Jardine e No of

DChemucal exposure only Street. Ambul. - 911

m Physical trauma and
chemical exposure

D Physical trauma only

B Availeble 24 hours
Secondary or Specialty Service Provider

Name of Hospital:
Address: ' . Phone No.:
Name of Contact: ) Phone No.:
Type of Service: Routs to Hospital (written detail): Travel time from site:
O physical trauma only Distance to hospital:
D Chemical exposure only Name/No. of 24-hr
O physical trauma and Ambulance Service:

chemical exposure
D Avaiilable 24 hours
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ROUTE TO HOSPITAL
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Response Plans

‘R .

¢. Account for
personnel
d. Determine if can

respond safely
o. Mobilize per Site Spill

materials and conditions

Medical - General First Aid Kit: Type Location Special First Aid
. ] Procedures:
Provide First Aid as trained, Johnson & | Field vehicle | cyanides on site
assess and determine need for Johnson O vee B no
further medical assistance, rtabl If nta.
Transport or arrange for po e yes, contact
transport after appropriate LMF. Do they
g decontamination have antidote
kit?
l O ves D o
Eyewash required Type Location HF on site
B ves Ono - O ves Ml wo.
" 16 minute | Field vehicle | ¢ vus, need
neutralizing
ointment for FA
kit. Contact
l LMF.
! Eyewash required Type Location
' B vee Do 15 minute Field vehicle
l Plan for Response to Plan for Response to Fire
i Spill/Release Fire/Explosion Extinguishers
In the event of a spill or | a. Clean up per MSDS if | In the event of a fire or a. Sound Alarm and call Type Location
l release, ensure safety, small or; Sound explosion, ensure assistance, Notify
assess situation and Alarm, call for personal safety, assess Emergency Coordinator
perform containment and assistance, Notify situation and perform b. Evacuate to predeter-
control measures as Emergency containment and control mined safe place
. . .. ] c. Account for personnel
appropriate: Coordinator measures as appropriate: | i o0 fire extinguisher,
b. Evacuate to pre-
d . only if safe and traine:
etermined safe e. Standby to inform
place Emergency responders of

Response Plan
Description Location Desocription (Other Fire Response Equipment) Location
Spill Response Gear
Sorbent pads Storage shed

Plan to Response to Security Problems

Keep all equipment in sight or locked in field vehicle. Notify local police in the event of theft or vandalism.
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Personnel Decontamination

Consistent with the levels of protection required, step-by-step procedures for personnel decontamination for sach Level of
Protection are attached.

|| Levels of Protection Required for Decontamination Personnel

The levels of protection required for personnel assisting with decontemination will be:

OLevei B Oievel ¢ B Levei D

Modifications include: Tyvek, surgical gloves, nitriles, booties

Disposition of Decontamination Wastes

Provide a description of waste disposition including identification of storage area, hauler, and final disposal site, if applicable:

All wastes will be bagged and left on site in labeled drums. The drums will be disposed of at the end of the project.

Equipment Decontamination

A procedure for decontamination steps required for non-sampling equipment and heavy machinery follows:

Heavy machinery will be steam cleaned prior to use, between locations and prior to departing site.

Sampling Equipment Decontamination

Sampling equipment will be decontaminated in accordance with the following procedure:

Soils - alconox wash, tap water rinse, Dl rinse

Wataers - alconox wash, tap rinse, HNO, spray, DI rinse, acetone spray, air dry and D! rinse.




Check indicated functions or add steps as necessary:
Function Description of Process, Solution, and Container
B Segregated equipment drop Wipe off with damp towel
Boot cover and glove wash Alconox and tap water
Boot cover and glove rinse Tap water
“ m Tape removal - outer glove and boot Bag “
Boot cover removal . Bag
Outer glove removal Bag

!Zl Suit/safety boot wash Alconox and tap water
Suit/boot/glove rinse Tap water

Safety boot removal ' Bag

El Suit removal Bag

E Inner glove wash Alconox and tap water

E Inner glove rinse Tap water

EE] Inner glove removal Bag

Soap and water

E Field wash

D Redress
Disposal Plan, End of Day: Bag all PPE.

Disposal Pian, End of Week: Put into labeled drums and store on site.

Disposal Pian, End of Project:

Dispose of drums off site at the end of the project.
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Check indicated functions or add steps as necessary:

Function Description of Process, Solution, and Container
o Segregated equipment drop Wipe off with damp towel ||
& Boot cover and glove wash Alconox and tap water
Boot cover and glove rinse Tap water
Tape ramoval - outer giove and boot Bag
Boot cover removal Bag
Outer glove removal Bag

E] Suit/safety boot wash

Alconox and tap water

Tap water “

Suit/boot/glove rinse

Safety boot removal Bag I'
E Suit removal Bag

E Inner glove wash Alconox and tap water ||
@ Inner glove rinse Tap water

E Face piece removal

Clean and put in bag

E Inner giove removal

Bag

D Inner clothing removal

E Field wash

Soap and water

D Redress

Disposal Plan, End of Day: Bag all PPE.

Disposal Plan, End of Week: Put into labeled drums and store on site.

Disposal Plan, End of Project:

Dispose of drums off site at the end of the project.

lCorporate Health and Safety Page 24 of 31 i\ ioaphLEC-0830.HEP




I Name: Bob Burns Name: Harold Hornung
Title: Geologist Title: Project Scientist
Taskis): All Task(s): All
I Certification Level or Description: Certification Level or Description:
m Medical Current m Training Current m Medical Current m Training Current
l m Fit Tast Current (Qual.) D Fit Test Current (Quant.) m Fit Test Current (Qual.) D Fit Test Current {Quant.}
Name: Martin O’Neill, CIH Name: Gerry Ross
Title: Project Director Title: Enginser
. Taski(s): All Task{s): All
Certification Level or Description: Certification Level or Description:
l m Medical Current m Training Current m Medical Current m Training Current
mﬁtTutCurum(Ond.l DFitTutOufnm(Oumt.) MHQTMW(MJ Dﬁ!TQOm(Qu-n.)
Name: Chris Agnew Name: Laura Amend-Babcock
Title: Project Scientist Title: Engineer
Task(s): All Taskis): All
Certification Level or Description: Cortification Level or Description:
l m Madical Current m Training Current w Medical Current m Treining Current
m Fit Test Current (Qual.} D Fit Test Current (Quant.) m Fit Test Current (Quat.) D Fit Test Current {Quant.)
. Name: Jamie Tittensor Name: Kevin Hansen \
Tite: Engineer Tite: Geologist ‘
Taskis): All Task(s): All
Certification Level or Description: Certification Level or Description:
m Madical Current m Training Current m Medical Current m Training Current
MFn‘rmwmud.) Dﬁnmmunu-n.) MFRTmCurum(Qud.) Dﬁt‘ru‘tomummum.)
Name: Gretchen Chapman Name:
Tile: Engineer : Tite:
Task(s}: All Task(s):
Certification Level or Description: Caertification Level or Description:
mwed&mmt mndrﬁmumom DM-diodCufrlm DTru'ninng'mt
m Fit Test Current (Qual.} D Fit Test Current (Quant.) D Fit Test Current (Qual.) D Fit Test Current (Quant.)

MEDICAL CURRENT - Training: All parsonnel, including visitors, entering the exclusion or contamination reduction zones must have certifications of completion of
treining in accordance with OSHA 29 CFR 1910 29, CFR 1926/1910 or 20 CFR 1810.120.

FT TEST CURRENT - Reapieator Fit Testing: All persons, including visitars, entering any area requiring the use or potential use of any negative pressure respivator
must have had & & minimum, s qualitative fit test, administered in accordance with OSHA 20 CFR 1910.134 or ANSI within the last 12 months. If site conditions
require the use of a full face negative pressurs, air purifying respirator for protection from Asbestos or Lead, employees must have had a quantitative fit test,
administered according to OSHA 20 CFR 1910.1002 or 1025 within the last 6 months.

TRAINING CURRENT - Mediosl Manitaring Requirements:  All personnel, including visitors, entering the exclusion or contamination reduction zones must be certified
a1 maedically fit to work, and to weer a respirator, if appropriate, in accordance with 29 CFR 1910, 20 CFR 1926/1810 or 29 CFR 1910.120.

The Site Health and Safety Coordinator is responsible for verifying all certifications and fit tests.
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Subcontractor’'s Health and Safety Program Evaluation

Name of Subcontractor:

Address:

Activities to Be Conducted by Subcontractor;

Medical progrem meets OSHA/WESTON criteria

D Acceptable
Unacceptable

Comments:

Personal protective equipment available

D Acceptable
D Unacceptable

Comments:

Onsite monitoring equipment available, calibrated
and opersted properly

D Accoptable

D Unacceptable

Comments:

Safe working procedures clearly specified

D Acceptable
D Unacceptable

Comments:

Training moets OSHA/WESTON criteria

D Acceptable
D Unacceptable

Comments:

Emergency procedures

DAeeopuble
D Unacceptable

Comments:

Decontamination procadures

General health and safety program evaluation

Additional comments:

DAcupwo DAceqndalo DSuhmwmhuqrodtomwﬂlmfm
DUmeceptd:Io DUnaccoptdo with the WESTON HASP for this Project.

D Subcontractor will work under his own HASP
which has been accepted by Corporate Heelth
and Safoty.

Evaluation Conducted by: Date:
Subcontractor

Name: Name:

Title: Tite:

Task({s): Task(s):

Ceortification Lavel or Description:
O Medica current
D Fit Test Current (Qual.)

DMo&chmun

D Training Current
[ kit Test current (Quant)
[ vraining Current

D Fit Test Current (Quant.)

D Medical Current
D Fit Test Current (Qual.)
D Maedical Current

[ rt Test Curent (Qual)

Certification Level or Description:

DTr-'niQOcnt
[ #it Test Cumrent (Quanty
O 1eaining Current

DﬁtTmOmm(Oum)

[ it est Current (Quals

Name:

Title:

Taskis):

Certification Level or Description:
D Medical Current

DFltTutCulnmlOnnL)

Name:
Tide:
Taskis):

D Training Current

[ £t vest Current (Quant)

] Medical Current

D Fit Test Current (Qual.)

Certification Level or Description:

D Training Current

DFitTutCurnm(Ml

Corporate Health and Safety
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Site Name: L.E. Carpenter WO# 06720-019-001-0001-00

Address: 120 North Main Street Wharton, New Jersey 07885

| understand, agree to and will conform with the information set forth in this Health and Safety Plan (and attachments) and §
discussed in the Personnel Health and Safety briefing(s).

Name Signature Date

'(:otporate Health and Safety Page 27 of 31 0iVHoapLEC-0830.H8P




i
l The following items will be covered at the site specific training meeting, daily or periodically.
l M 28;“:: :;a:;t;n“z;t‘;ﬁn and analysis, Sec. 3.0, D Level A
EZ] Physical hazards, Table 3.2 Otever 8
l & chemical hazards, Table 3.1 B Level
EZI Animal bites, stings, and poisonous plants EZ] Level D
l O esiotogio (infectious) agents ] Monitoring, Sec. 7.0; 29 CFR 1910.120 h
& site control, Sec. 8.0; 29 CFR 1910.120d (7| Decontamination, Sec. 9.0; 29 CFR 1910.120 k
. mfg%';?:gﬁ ggn;)o l: and work practices, Sec. 8.5; EZI Emergency response, Sec. 10.0; 29 CFR 1910.1201
I m Heavy machinery mglserg:;t: ;: ;r; ;r;lergency response, Sec. 100;
D Forklift m Procedures for handling site emergency incidents, Sec.
. 10.0; 29 CFR 1910.1201
EZ] Backhoe EI Offsite emergency response, 29 CFR 1910.120§ ||
l B2 equipment ED Handling drums and containers, 29 CFR 1910.120 j |
'I EI] Tools & Opening drums and containers
l D Ladder 29 CFR 1910.27 d D Electrical material handling equipment
El Overhead and underground utilities D Radioactive waste
l O scaftolds [J shock sensitive waste
D Structural integrity D Laboratory waste packs
. D Unguarded openings - wall, floor, ceilings D Sampling drums and containers
D Pressurized air cylinders EZI Shipping and transport, 49 CFR 172.101 II
I El ::r‘s:;:n:l;:r:-t:;ive equipment, Sec. 5.0; 25 CFR 1910.120 g; D Tank and vault procedures ||
l ll m;:;p;ﬁtggyo protection, Sec. 5.8; 29 CFR 1910.120 g; O mumi nation, 29 CFR 1910.120 m II
l “ O sanitation, 29 CFR 1910.120 n
i “
i
i
l Corporate Health and Safety Page 28 of 31 riVHeop\LEC-0830.HSP
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CHEMICAL CONTAMINANTS

DATA SHEETS

(Use HASP Form 33HASP.394
or attach appropriate data sheets.)
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DATE:02/10/94 CAMEQ CHEMICAL REPORT PAGE: 1

l CHEMICAL: ANTIMONY COMPOUND

CAS #: NOAA #: 2494
UN #: 1549 STCC: RTECS:
FORMULA: LABEL:
NFPA CODES: H F R S

CERCLA (Y/N): Y EHS (Y/N): 313 (Y/N): Y RCRA:

RQ: O TPQ:
LAST UPDATE:12/07/90
STATE at ambient temperature: [Gas, Liquid, Solidl (G/L/S):

LEVEL OF CONCERN: 0.00000000 gm/m3

LIQUID AMBIENT FACTOR:
l LIQUID BOILING FACTOR:

LIQUID MOLTEN FACTOR:

SYNONYMS

ANTIMONY COMPOUND
ANTIMONY COMPOUNDS

CAMEDO Response Information
[NOAA, 7600 Sand Point Way NE, Seattle, WA 98115 (206) 526-6317

GENERAL DESCRIPTION:

FIRE & EXPLOSIVE HAZARD:

Some of these materials may burn, but none of them ignites readily.
Flammable/poisonous gases may accumulate in tanks and hopper cars.
Some of these materials may ignite combustibles (wood, paper, oil,
ete.). (DOT, 1990)KE!

FIRE FIGHTING:




DATE:02/10/94 CAMEO CHEMICAL REPORT PAGE: 2

lSOme of these materials may react violently with water. SMALL FIRES:
Dry chemical, C02, water spray or regular foam. LARGE FIRES: Water
pray, fog or regular foam. Move container from fire area if you can
o it without risk. Apply cooling water to sides of containers that
are exposed to flames until well after fire is out. Stay away from
ends of tanks. (DOT, 1990)NI

PROTECTIVE CLOTHING AND SUIT MATERIAL COMPATIBILITY (ACGIN 1985:)

I NONFIRE RESPONSE:

Do not touch or walk through spilled material; stop leak if you can do
it without risk. SMALL SPILLS: Take up with sand or other
tonconbustible absorbent material and place into containers for later
isposal. SMALL DRY SPILLS: With clean shovel place material into
clean, dry container and cover loosely; move containers from spill
rea. LARGE SPILLS: Dike far ahead of liquid spitl for Later
Fisposal. (DOT, 1990)#:1

HEALTH HAZARDS:

ontact causes burns to skin and eyes. If inhaled, may be harmful.
Fire may produce irritating or poiscnous gases. Runcff from fire
l:ontrol or dilution water may cause pollution. (DOT, 1990) 1

FIRST AID:

lif this chemical comes in contact with the skin, immediately wash the

ontaminated skin with soap and water. If this chemical penetrates
through the clothing, immediately remove the clothing, wash the skin
ith soap and water, get medical attention promptly. [f a person
reathes in large amounts of this chemical, move the exposed person to
fresh air at once. If breathing has stopped, perform artificial
respiration. Keep the affected person warm and at rest. Get medical
ttention as soon as possible. 1f this chemical has been swallowed,
et medical attention immediately. (NIOSH, 1987)Y

l CHEMICAL PROPERTIES:

IDLH: 80 mg/m3 For Antimony. (NIOSH, 1987)
TLV TWA: 0.5 mg/m3 For Antimony. ((C)ACGIH, 1990)

'IN§Y
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CAMEQ Response Informarvion, Version 2.¢; June 1997
NOAA, 7600 Sand foint Way NE, Ssattle, WA 98115 (206) 526-¢317

NAME :
DIOCTYL PHTHALATE

CAS Registry Number: 117840

Label: UN/NA:
NFPA Ratings : Health: 0 Flam: 1 React: C Spec:

GENERAL DESCRIPTION:

iquid. It is used as a plasticizer for plastics: rubber materials: cellulose
sster resins; polystyrane resins: and vinyl resins. (EPaA, 1986)

FIRE & EXPLOSIVE HAZARD:

When on fire, these materials offer no health hazard beyond Lhat presented by
ordinary combustible materials. When heated to decomposition, it emits acrid
smoke and fumes. (EPA, 1986)

FIRE FIGHTING:

Wates or Foam'may cause frothing. Water spray carefully applied has been

successful in extinguishing fives. uUse normal firefighting procedures. (EPA,
1966 ) A

PROTECTIVE CLOTHING:

There may be some need for skin protection. (EPA, 198s)

SULIT MATERIAL COMPATIBILITY (Based on ACGTH, 1985):

BUTYL

CHLOROBUTYL

CHLOR RUB

CPE

CR 39

EVA/PE

FEP OR TFE

HYPALON

NBR :

NEOPRENE Good ResistancesLimited Data.
NEO/RUR

NEQO/SBR

NITRILE Good ResistancesLimited Data.
NITRILE/PVC

PE

POLYCARB

PU

PVA

pve
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Codeibreaker information on chemicals Matching Search String:

ENTRY: 1
NOAA #: 4970
CHEMICAL NAME:
DIOCTYL PHTHALATE

CA&:

117840

FORMULA: C24H3804

RTECS:! TIQ350000

sTCC:

UN #:

HAZLAB:

SYNONYM:
1,2-BENZENEDICARBOXYLIC ACID, DIOCTYL ESTERNDINOPOL NCP\DIOCTYL
PHTHALATENDI-N~OCTYL PHTHALATE\DIOCTYL O-PHTHALATENDNOP\OCTYL
PHTHALATENN=OCTYL PHTHALATENPHTHALIC ACID, DIOCTYL ESTER\PHTHALIC
ACID DIOCTYL ESTER\VINICIZER 85\PHTHALIC ACID, BIS(2-F7! YLHEXYL)
ESTERNBEHP\1 ,2-BENZENEDICARBOXYLIC ACID, BIS({2~ETHYLHEXYL)
ESTERNBIS( 2~ETHYLHEXYL )-1,2~-BENZENED ICARBOXYLATE\BIS( 2~ETHYLHMEXYL }PH
THALATENBISOFLEX 81\BISOFLEX DOP\COMPOUND 88%\DAF
S8\DEHP\DI( 2~ETHYLHEXYL JORTHOPHTHALATENDI( 2-ETHYLHEXYL )PHTHALATEN\D I ~
SEC-OCTYL PHTHALATENDI-SEC-OCTYL PHTHALATE (ACGIH)\DOP\ERGOPLAST
FDONETHYLHEXYL PHTHALATE\2-ETHYLHEXYL PHTHALATENEVIPLAST S8O\EVIPLAST
81\FLEXIMEL\FLEXOL DOP\FLEXOL PLASTICIZER DOP\GOOQD-RITE GF
264\HATCOL DOP\HERCOFLEX 260\KODAFLEX DOP\MOLLAN
O\NCI-CS2733\NUOPLAZ DOP\OCTOIL\PALATINOL AM\PITTSBURGH
PX~138\PLATINOL AH\PLATINOL DOP\RC PLASTICIZER DOP\RCRA WASTE NUMBER
UO28\REOMOL DOP\REOMOL D 79P\SICOL 150\STAFLEX DOP\TRUFLEX
DOP\VESTINOL AH\VINICIZER S8O\WITCIZER 312

|




[y o) JS DO LJUTLgmEl . S LuEy - JUT F. sESTON:®iZria
KUB/ N/ NS

RUB/NEQ,/SBR

SARANE X

SBR

YITON Good Resietance/Limited Data.

VITON/NEO

NONFIRE RESPONSE:

The synthe=is of phthalates regquires good ventilation in order to prevent
contamination of ailr with phthalic anhydride or alcohols. {EPA, 1%86)

HEALTH MAZARDS:

This chemical is rated as slightly to moderately toxic, with a prchable oral
lethal dose for humans of 0.5~15 gr/kg body weight, or between 1 ocunce and 1
quart dose for a 70 kg parson. This chemical rarely causes skin difficulties
and its low vapor pressure precludes the inhalation of any significant amounts.
Signe and Symptoms of Expcsure: The chemical might cause mucous membrane

irritation and central nervous system depression if absorbed. Human dernal
patch testing showed no irritation and semsitization. (EPA. 1986)

FIRST AID:
Procedures are those for general poisoning. After oral exposure, establish
respiration and prevent absorption. After skin expesurs, the skin should be

gashed thoroughly with soap and water. after aye oxposure, svee sthould be
irrigated with tap water. (EPA, 1986)

FLASH POINT:
426 Deg F unspecified (EPA, 1986)

LOWER EXPLOSIVE LIMIT:
0.2 % (EPa, 198¢)

UPPER EXPLOSIVE LIMIT:
Not applicable. {usCa, 1985)

AUTO IGNITION TEMPERATURE :

MELTING POINT:
=22 Doy F (EPA, 1988)

VAPOR PRESSURE:
0.2 mm Hg @ 302 Deg F (EPA, 1986)

VAPOR DENSITY (AIR = 1):

16 (€PA, 1986)

SPECIFIC GRAVITY-LIQUID (H20=1):
0.9861 (EPA, 1986)

SPECIFIC GRAVITY-SOLID (H20=1):

BOILING POINT:




I

SENT BT 10-18-30 . 2:00PM

MOLECULAR WEIGHT:
390.62 (EPAR, 1986)

IDLM:

TLY - TIME WEIGHTED AVERAGE:

TLY - SHORT TERM EXPOSURE LIMIT:

4

ROY F. WESTON:#13/13
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Material Safety Data Sheet No. 203

From Genium's Reference Collection <@\ LEADCA N
Genium Publishing Corporation »/ P BASIC RBONATE,
1145 Catlyn Strest

Se , NY 12303-1836 USA
henem% > 1_’_'."3‘ 3 GEMUM PUBLISHING CORP. Issued: Januarvy 1987

SECTION 1. MATERIAL IDENTIFICATION
\_
MATERIAL NaME: 12D CARBONATE, BASIC

DESCRIPTIONAISES: Found in pawre as the mineral hydrocerussite, Used as a pigmess in
oil pamts and water caiors: in cements; for making punty and lead carbonate paper;
io the processmg of parchment.
! IS Lead Carbonate Hydroxide, Basic White Lead, Hydrocerussitz, :{NISS( _ Not Fouze
2Pb CO3+Pb(OH), CAS #1319-466 E o Chronic) R 1
) : Available from severai suppiiers, inciuding: 1 4
JT Baker Chemicat Co., 222 Red Schooi Lase., Phillipsburg, NJ 08865; R .0
Telephone: (201) 859-5411 PPE S 1
*Ses Sact. 8 K0
\
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
Lead Carbonate, Basic, CAS #1319-466 >99% OSHA PELe
o EEe : 8-ar. TWA: 0.05 mg'm?
OSHA Actiog Levei*®
8-hr. TWA: 0.03 mg/m3
ACGIH TLY*ee
* Cumrent OSHA PEL, a5 Pb. 8-hr. TWA: 0.15 mg/m3
oo 100 that triggers ceruain provisions of the OSHA Lead L
Standard (29 CFR 1910.1025). Oral, Guinea Pig,
*** Current (1986-87) ACGIH TLY for inorganic lead, as Pb. . LDLo: 1000 mgrkg
SECTION 3. PHYSICAL DATA
Melting Point . 752°F (400°C) (Decomposes) Evaporation Rate ... Not Found
Specific Gravity ... s.u( 9 Solubility in Water ... Iasoluble in Hot and Cold Water
er?muZO’C..Negﬁgiblc _ Molecuiar Weight ... 775.6 .
Vapor Deasity ... Not Found - ’
Appearance and odor White, heavy powder. No odar.
SECTION 4. FIRE AND EXPLOSION DATA | LOWER! UPPER |
Flash Point and Method Aurignition Temperatre Flammabitity Limits in Air .. ..
Not Found Not Found Not Found

; Basic lead carbonate is not combustible, Use extinguishing agens (dry chemical, CO», waer
spray, orfom)mnmsniublefor:hgmnndingﬁu.

s To&dmgmmwhmmrmmkwuru.
mmmmmmmmﬂmmwmm o

S ; Fnﬁghm:muumuﬂwmmmmmmmnm
gear.

SECTION 5. REACTIVITY DATA . cermrmmior,

Bxﬁcleadcarbonmismbleamomumpm It does oot polymenize,

A

nismax:mignimndbnminmdymwuwithﬂm Carbon dioxide is generated on its contact with acids.
n‘mmpomuﬁZ'F(wO'C)tctomludoxx’de(PbO)andoxidaofcmn(COz.CO).

mwm—._-*
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N, 20 1/87 LEAD CARBONATE. BASIC

SECTION 6. HEALTH HAZARD INFORMATION

B4sit 1caa caroonate nas cot beea 18230LCS as 2 xOOWN OF suspectes carsizogen oy Wie NiP, IARC, or USHA.

Tris maeenat can enter te bady if it is inhaled or swailowed.

ETTECTS OF OVEREYBAGIURE: ACLUTS: Excessive mialation of dust may cause irmrauon of the nose and throdt fatigue,

€i2 atdommunat pan. Severe acuis exgosure caa {esd 10 chuTmuc effects. Onm ingesuon, symploms inciuce headache, 3bdominal

i3, Naused. vomuting, ang. in severs cases, coma ans daare. Eye contact can cause reazess acd pain. The chief effects of

exzassive lead intake are anemua, zexrological disorders, and kidoey damage. Sympioms of the neursiogical effects may

inciude irritability, heagackes. insormmia deliriuz:, convuisions, museutar tremars, azd paisy of the exzemities. Excessive

€X20sure 10 lead may also have adverse effecis on human reproductive casabilities. FIRST AID: Any worker who expenences

SyTpwms of lead poisoning shouid be removed from exposure and recsive prompt medical kelp.® EYE CONTACT: Flush

eves, cluding under the evelids, with 3 geatle flow of runmzg water © remove parziculatss. Get medicat help.* SKIN

CONTACT: Thoroughly wash affectad area with miid soap ad water. if irritation develops. get medical help.* INHAL ATION:

Remeve vicim from exposure. Keep tum warm ang at rest. Get megical help.* {NGESTION: Immediately give victiz 2 large

quazuty of water or wilk 1o drink. then induce vomiung. Keep him warm and at rest. Get medical help immediately.* NOTE:

.\'c-'erinducevouu&ngifsomeisumns:imxsorconwlsingorgivehimmymingbym .

° GET MEDICAL ASSISTANCE: Iz plant, commusity, paramedic. Gt medical help for further weatmest, observation, and
scpport after first aid,

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES

Sdmumgbmmmuuwmupmpeenagmypmadmbemﬁﬁsbdmdm&ekmwn © ail
involved personel. Notify safetyreavironmental personnet of large basic lead carbonae spuils. Ventilate spiil area. Cleanup
pessonnet should wear respiratary protecton, gioves, and protecuve clothing. Carefully vacuum up spiiled material (vacuum
cleaner must have filters o prevent dust dispersion). Place coilected maenal i a suitble container that can be tighty scaied.
Shoveimng and dry or wet sweeping should be uscd oniy when these meshods are mare effective than vacuuming. Avoid dusting
conditions at all stages of handling. Recliim matenai when possible. Unsalvageable waste may require disposal as a hazardous
waste in an approved chemical waste landfill. Contact your supplier or a2 licensed chemical waste disposat contractor for

Reporuable Spill Quanuty: None given in 40 CFR 117.3, Table 1173, “Reponable Quantities of Hazardous Substances.”
EPA Hazardous Waste Number: D008 (EP Toxic, 40 CFR 261.34)

SECTION 8. SPECIAL PROTECTION INFORMATION

Use local exhaust ventilation that is sufficient 1o maim tain airborne dust leveis below the OSHA PEL.
Use NIOSH-approved Where eng:neening controt and work practices do not reduce exposures 1o or below the PEL.
o, S < i ?for the 13?1 m Hf:}{-fmxwi-pmfymg xapgzg;s with hxgh-a-f
etliciency filters, are acceptable for concentrauons of up to - Use a full-facepiece resprrawor ceztrations
u m%ﬁmym;.salfluusymtgnaa u:g‘al:ce mugm OSH;} requirements (29 foﬁk 19&134% 1910.102.52.“ ,
exr dust- 0; Wi matenai. Wear protecuve clothin: equipment such ;
{an Sh:gsh“ A J?posnbilityofc%nmwixﬁshnmdmgm

Changing rooms (with separate siorage racilities for strees and work clothing) and snowers are reauired for empiovees exposed
o concentrauons apove the PEL. Prsvent sust from being ransponed to the junchroom through the venuiation sysiem or oo
Eonumxnau‘ ¢clothing, Con;nnflahcr;h OSHA Ls:dm bSum_axin 129 CFR x=f9m.102.$) for detatied requircments.

yewasn stauoas ang wasnin lies snouid be readiiv accessip .
Comtcmpowaw!}um:mﬁmmyabmmmanleasescommmeu.f’m:smadheruo
contace lenses and cause corneal

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Smucmleadmmugnnycmmmmmamg&ylxmom?mwwmmmmpnyﬂwm&‘(@
uﬁsmxm‘alawayt’mmfoodmfoodpmducc.
Usegoodhousekeepingpmcednmtopmmmmofdmmmzmwwdakfwcwﬂngmmw
clom;mnvmmcumwimappmpmmzn.inugoodpmmhnm wash face and hands thoroughly
before eating, drinking, and i Domxmdﬁnhormmhmhmofmkmmdnm
mﬂY-Lannd:ritbemweuingnagain.nom:ukgmismmnounfyeuwmtmcrumhmoqm
cbﬁhgmqu@mﬂmmmm&bmmmmwmmkamﬁdm ) ]
mmmmwswmm1910.10?4’)whueappﬁcabl=.h=vmgmofdm Uze this materiai
wheumuadeqmmdhﬂonmoidhhmﬁonmw:yewoomtmbmcmm

Dorﬂmcxmmcmwcmummummeommmummmrmumcm 172.101 or 102)

Data Sourcefs) Code: 2. 4. S. 9. 12 14. 20, 25, 44. 57, 58, 61. 62. 80. 82. 84.CV
\

Judgeme:s as to the suitainlity of informmnon hems for purchazers surnases . Approvals O Necasso

ummumumﬁmhmup’ms

intaaned purposes o for consaquances of its s,

— Y [

nmvmmMmMMm : 7 b
e et ot T, | Iadu HygeneSafey 70 g7 |

.| Medical Review m_’_g;_

% R s e« et Copyright © January 1, 1987
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Date Printed: 05-13-1994 Page 1
J.T.BAKER MSDS
MSDS for METHYLENE CHLORIDE

1 -PRODUCT IDENTIFICATION

PRODUCT NAME: METHYLENE CHLORIDE
COMMON SYNONYMS: DICHLOROMETHANE; METHYLENE DICHLORIDE; METHANE DICHLORIDE
CHEMICAL FAMILY: CHLORINATED HYDROCARBONS

FORMULA: CH2CL2

FORMULA WT.: 84.93

CAS NO.: 75-09-2
NIOSH/RTECS NO.: PA8050000

PRODUCT USE: LABORATORY REAGENT

PRODUCT CODES: 5378,9330,9348,9324,Q480,9315,9313,9329,9341,9128,5531,9264

NOTE: A Standard Phrase was referenced here but was not found.
The filename referenced was JTADDR.STD
Call your SAF-T-MANAGER Administrator for help

EFFECTIVE: 04/28/92  ISSUED: 09/30/92
REVISION #07

PRECAUTIONARY LABELING
BAKER SAF-T-DATA* SYSTEM

HEALTH - 3 SEVERE (CANCER CAUSING)
FLAMMABILITY - 1  SLIGHT

REACTIVITY - 1 SLIGHT

CONTACT - 2 MODERATE

LABORATORY PROTECTIVE EQUIPMENT
GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES
U.S. PRECAUTIONARY LABELING

WARNING
MAY BE FATAL IF SWALLOWED OR INHALED. CAUSES IRRITATION. MAY BE HARMFUL IF
ABSORBED THROUGH SKIN. NOTE: REPORTED AS CAUSING CANCER IN LABORATORY ANIMALS.
EXERCISE DUE CARE. EXCEPTIONAL CONTACT HAZARD: READ MATERIAL SAFETY DATA
SHEET. :
KEEP AWAY FROM HEAT, MOISTURE, AND DIRECT SUNLIGHT. AVOID CONTACT WITH EYES,
SKIN, CLOTHING. DO NOT BREATHE VAPOR. KEEP IN TIGHTLY CLOSED CONTAINER. USE
WITH ADEQUATE VENTILATION. WASH THOROUGHLY AFTER HANDLING. 1IN CASE OF SPILL,
SOAK UP WITH SAND OR EARTH.

PRECAUTIONARY LABELING (CONTINUED)
INTERNATIONAL LABELING

HARMFUL BY INHALATION. POSSIBLE RISKS OF IRREVERSIBLE EFFECTS.
AVOID CONTACT WITH SKIN.




Date Printed: 05-13-1994 Page 2
J.T.BAKER MSDS
MSDS for METHYLENE CHLORIDE

SAF-T-DATA* STORAGE COLOR CODE: BLUE (HEALTH)

2 -COMPONENTS

COMPONENT CAS NO. WEIGHT % OSHA /PEL ACGIH/TLV
METHYLENE CHLORIDE 75-09-2 98-100 500 PPM 50 PPM

3 -PHYSICAL DATA

BOILING POINT: 40 C (104 F) VAPOR PRESSURE (MMHG): 350
(AT 760 MM HG) (20 C)

MELTING POINT: -95 C (-139 F) VAPOR DENSITY (AIR=1): 2.9
(AT 760 MM HG)

SPECIFIC GRAVITY: 1.32 EVAPORATION RATE: 27.5
(H20=1) : (BUTYL ACETATE = 1)

SOLUBILITY (H20) : MODERATE (1-10%) % VOLATILES BY VOLUME: 100

(21 C)
PH: N/A
ODOR THRESHOLD (P.P.M.): N/A PHYSICAL STATE: LIQUID

COEFFICIENT WATER/OIL DISTRIBUTION: N/A

APPEARANCE & ODOR: CLEAR, COLORLESS LIQUID. ETHER-LIKE ODOR.

4 -FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (CLOSED CUP): N/A NFPA 704M RATING: 2-1-0
AUTOIGNITION TEMPERATURE: N/A
FLAMMABLE LIMITS: UPPER - 19 % LOWER - 12 %

FIRE EXTINQUISHING MEDIA
USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE.

SPECIAL FIRE-FIGHTING PROCEDURES
FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-CONTAINED




|

BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE




Date Printed: 05-13-1994 Page 3
J.T.BAKER MSDS
MSDS for METHYLENE CHLORIDE

[ | neps for wemy I

MODE. MOVE CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. USE
WATER TO KEEP FIRE-EXPOSED CONTAINERS COOL.

UNUSUAL FIRE & EXPLOSION HAZARDS
CONCENTRATED VAPOR CAN BE IGNITED BY A HIGH INTENSITY IGNITION SOURCE.
VAPOR MAY FORM FLAMMABLE MIXTURE IN ATMOSPHERE THAT CONTAINS A HIGH
PERCENTAGE OF OXYGEN. CLOSED CONTAINERS EXPOSED TO HEAT MAY EXPLODE.

TOXIC GASES PRODUCED
HYDROGEN CHLORIDE, PHOSGENE, CHLORINE, CARBON MONOXIDE, CARBON DIOXIDE

EXPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT
NONE IDENTIFIED.

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE
NONE IDENTIFIED.

5 -HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE (TLV/TWA): 174 MG/M3 (50 PPM)

SHORT~TERM EXPOSURE LIMIT (STEL): NOT ESTABLISHED

PEL (CEILING) = 1000 PPM.
TOXICITY OF COMPONENTS

ORAL RAT LD50 FOR METHYLENE CHLORIDE 2136 MG/KG
INTRAPERITONEAL MOUSE LD50 FOR METHYLENE CHLORIDE 437 MG/KG
SUBCUTANEOUS MOUSE LDS0 FOR METHYLENE CHLORIDE 6460 MG/KG
INHALATION-30MIN RAT LC50 FOR METHYLENE CHLORIDE 88 G/M3
CARCINOGENICITY: NTP: NO IARC: YES Z LIST: NO OSHA REG: NO

CARCINOGENICITY

THIS SUBSTANCE IS LISTED AS AN IARC PROBABLE HUMAN CARCINOGEN (GROUPS 2A
AND 2B).

REPRODUCTIVE EFFECTS
TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY BE MUTAGENIC.

EFFECTS OF OVEREXPOSURE

INHALATION: HEADACHE, NAUSEA, VOMITING, DIZZINESS, NARCOSIS,
WEAKNESS, FATIGUE, IRRITATION OF UPPER RESPIRATORY TRACT,
CENTRAL NERVOUS SYSTEM DEPRESSION, CAUSES METHEMOGLOBULIN

l PERMISSIBLE EXPOSURE LIMIT (PEL): (500 PPM)




|

FORMATION IN THE BLOOD, PULMONARY EDEMA,

UNCONSCIOUSNESS,
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5 -HEALTH HAZARD DATA (continued

AND MAY BE FATAL.

l SKIN CONTACT: IRRITATION, MAY BE HARMFUL, PROLONGED CONTACT MAY CAUSE
DERMATITIS

l EYE CONTACT: IRRITATION, MAY CAUSE TEMPORARY CORNEAL DAMAGE

SKIN ABSORPTION: NONE IDENTIFIED

l INGESTION: HEADACHE, NAUSEA, VOMITING, DIZZINESS, NARCOSIS,
WEAKNESS, FATIGUE, GASTROINTESTINAL IRRITATION, CENTRAL
NERVOUS SYSTEM DEPRESSION, CAUSES METHEMOGLOBULIN

l FORMATION IN THE BLOOD, UNCONSCIOUSNESS, AND MAY BE
FATAL.

' CHRONIC EFFECTS: DAMAGE TO LIVER, KIDNEYS, LUNGS, BLOOD, CENTRAL NERVOUS
SYSTEM

TARGET ORGANS
l RESPIRATORY SYSTEM, LUNGS, CARDIOVASCULAR SYSTEM, CENTRAL NERVOUS SYSTEM,
LIVER, KIDNEYS, EYES, SKIN
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE
CARDIOVASCULAR DISORDERS, HEART DISORDERS, LIVER OR KIDNEY DISORDERS,
CENTRAL NERVOUS SYSTEM DISORDERS, HEAVY DRINKERS, HEAVY SMOKERS

I PRIMARY ROUTES OF ENTRY
INHALATION, INGESTION, SKIN CONTACT, EYE CONTACT, ABSORPTION

I EMERGENCY AND FIRST AID PROCEDURES
INGESTION: CALL A PHYSICIAN. IF SWALLOWED, DO NOT INDUCE VOMITING.
I INHALATION: IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE
ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, GIVE
l OXYGEN. :
SKIN CONTACT: IN CASE OF CONTACT, IMMEDIATELY FLUSH SKIN WITH PLENTY OF
WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
l CLOTHING AND SHOES. WASH CLOTHING BEFORE RE-USE.

EYE CONTACT: 1IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH WITH PLENTY OF
l WATER FOR AT LEAST 15 MINUTES.

SARA/TITLE III HAZARD CATEGORIES AND LISTS

I ACUTE: YES CHRONIC: YES FLAMMABILITY: NO PRESSURE: NO REACTIVITY: NO
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J.T.BAKER MSDS
MSDS for METHYLENE CHLORIDE

5 -HEALTH HAZARD DATA (continued)

EXTREMELY HAZARDOUS SUBSTANCE: NO

CERCLA HAZARDOUS SUBSTANCE: YES CONTAINS 2-BUTANONE (RQ = 5000 LBS)

SARA 313 TOXIC CHEMICALS: YES CONTAINS DICHLOROMETHANE (METHYLENE

CHLORIDE)
GENERIC CLASS: GENERIC CLASS REMOVED FROM CFR: 7/1/91

TSCA INVENTORY: YES

STATE LISTS: FOR PRODUCTS SOLD IN THE STATE OF CALIFORNIA, THE STATE REQUIRES

THAT WE PROVIDE TO USERS AND THEIR EMPLOYEES THE FOLLOWING MESSAGE: WARNING:
. THIS PRODUCT IS A CHEMICAL KNOWN TO THE STATE OF CALIFORNIA TO CAUSE CANCER.

6 -REACTIVITY DATA

STABILITY: STABLE HAZARDOUS POLYMERIZATION: WILL NOT OCCUR
l CONDITIONS TO AVOID: HEAT, FLAME, OTHER SOURCES OF IGNITION, MOISTURE,
LIGHT
I INCOMPATIBLES: ALKALI METALS, STRONG OXIDIZING AGENTS, STRONG BASES,

OXIDES OF NITROGEN, ZINC, ALUMINUM, WATER, MAGNESIUM,
AMINES, PLASTICS, RUBBER, SODIUM, POTASSIUM

l DECOMPOSITION PRODUCTS: HYDROGEN CHLORIDE, PHOSGENE, CHLORINE, CARBON
MONOXIDE, CARBON DIOXIDE

l - - e e - -—am am - - -

7 =-SPILL & DISPOSAL PROCEDURES

I STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE
WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING. STOP
LEAK IF YOU CAN DO SO WITHOUT RISK. USE WATER SPRAY TO REDUCE VAPORS.

l TAKE UP WITH SAND OR OTHER NON-COMBUSTIBLE ABSORBENT MATERIAL AND PLACE
INTO CONTAINER FOR LATER DISPOSAL. FLUSH SPILL AREA WITH WATER.

DISPOSAL PROCEDURE
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL
ENVIRONMENTAL REGULATIONS.

' EPA HAZARDOUS WASTE NUMBER: U080 (TOXIC WASTE)

' 8 ~INDUSTRIAL PROTECTIVE EQUIPMENT

I VENTILATION: USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET TLV
REQUIREMENTS.
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J.T.BAKER MSDS
MSDS for METHYLENE CHLORIDE
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8 —-INDUSTRIAL PROTECTIVE EQUIPMENT (continued)

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIONS ABOVE
100 PPM, A SELF-CONTAINED BREATHING APPARATUS IS
ADVISED.

EYE/SKIN PROTECTION: SAFETY GOGGLES AND FACE SHIELD, UNIFORM, PROTECTIVE
SUIT, POLYVINYL ALCOHOL GLOVES ARE RECOMMENDED.

l 9 -STORAGE AND HANDLING PRECAUTIONS

' SAF-T-DATA* STORAGE COLOR CODE: BLUE (HEALTH)

STORAGE REQUIREMENTS
l KEEP CONTAINER TIGHTLY CLOSED. STORE IN SECURE POISON AREA. KEEP
CONTAINERS OUT OF SUN AND AWAY FROM HEAT.

l SPECIAL PRECAUTIONS
MATERIAL IS HYGROSCOPIC.

. 10 -TRANSPORTATION DATA AND ADDITIONAL INFORMATION

DOMESTIC (D.O.T.)

PROPER SHIPPING NAME: DICHLOROMETHANE (AIR ONLY)

HAZARD CLASS: ORM-A

UN/NA: UN1593 REPORTABLE QUANTITY: 1000 LBS. PACKAGING GROUP: III
REGULATORY REFERENCES: 49CFR 172.101

INTERNATIONAL (I.M.O.)

PROPER SHIPPING NAME: DICHLOROMETHANE

HAZARD CLASS: 6.1 I.M.O. PAGE: 6127
UN: UN1593 MARINE POLLUTANTS: NO PACKAGING GROUP: III
LABELS: HARMFUL - STOW AWAY FROM FOOD STUFFS

REGULATORY REFERENCES: 49CFR 172.102; PART 176; IMO

AIR (I.C.A.O0.)

PROPER SHIPPING NAME: DICHLOROMETHANE

HAZARD CLASS: 6.1

UN: UN1593 PACKAGING GROUP: III

LABELS: KEEP AWAY FROM FOOD

REGULATORY REFERENCES: 49CFR 172.101; 173.6; PART 175; ICAO/IATA=== WE BELIEVE
THE TRANSPORTATION DATA AND REFERENCES CONTAINED HEREIN

{
i




i
P
'

TO BE FACTUAL AND THE OPINION OF QUALIFIED EXPERTS. TH
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10 -TRANSPORTATION DATA AND ADDITIONAL INFORMATION (continued)

DATA IS MEANT AS A GUIDE TO THE OVERALL CLASSIFICATION
OF THE PRODUCT AND IS NOT PACKAGE SIZE SPECIFIC, NOR
SHOULD IT BE TAKEN AS A WARRANTY OR REPRESENTATION FOR
WHICH THE COMPANY ASSUMES LEGAL RESPONSIBILITY.=== THE
INFORMATION IS OFFERED SOLELY FOR YOUR CONSIDERATION,
INVESTIGATION, AND VERIFICATION. ANY USE OF THE
INFORMATION MUST BE DETERMINED BY THE USER TO BE IN
ACCORDANCE WITH APPLICABLE FEDERAL, STATE, AND LOCAL

LAWS AND REGULATIONS. SEE SHIPPER REQUIREMENTS 49CFR
172.3 AND EMPLOYEE TRAINING 49CFR 173.1.

' U.S. CUSTOMS HARMONIZATION NUMBER: 29031200000

EPA/TSCA EXPORT NOTIFICATION

l' YES

N/A NOT APPLICABLE OR NOT AVAILABLE

N/E NOT ESTABLISHED

NOTE: A Standard Phrase was referenced here but was not found.
The filename referenced was JTDSCLMR.STD
Call your SAF-T-MANAGER Administrator for help
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'::m:u:cu.: POLYCHLORINATED BIPEENYLS

CAS #: 1336=36-=3 NOAA #: 4286
UN #: 2315 STCC: 4961666 RTECS: TQ1350000
FORMULA: LABEL: NONE

NFPA CODES: H F R S
CERCLA (Y/N): Y EHS (Y/N): 313 (Y/N): ¥ RCRA:
RQ: 1 TPQ:
LAST UPDATE:12/08/90

STATE at ambient temperature: (Gas, Liquid, Solidj (G/L/8):

LEVEL OF CONCERN: 0.00000000 gm/m3
LIQUID AMBIENT FACTOR:
LIQUID BOILING FACTOR:
LIQUID MOLTEN FACTOR:

CAMEQ Response Information
(NOAA, 7600 Sand Point Way NE, Seattle, WA S8115 (206) 526-6317

GENERAL DESCRIPTION:

Polychlorinate biphenyls are colorless to light colored liquids. They

e used as coolants in transformers and in electrical capacitors.
i[uy are insoluble in water. They are non-volatile and

n-cozbustible. They are extremaely persistent in the environment.
It weighs 12.S 1bs/gallon. ((C)AAR, 1990) 4

I FIRE & EXPLOSIVE HAZARD:

'iiubustihla. Irritating gases are generated in fires. (USCG, 1989) wd

FIRE FIGHTING:

inguish fire using agent suitable for type of surrounding fire
(material itself does not burn or burng with difficulty). ((C)AAR,

1'90)A c
i
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l PROTECTIVE CLOTHING AND SUIT MATERIAL COMPATIBILITY (ACGIN 1985:)

hlorinated Polyethylene (CPE): Poor Resistance / Limited Data
atural Rubber: Poor Resistance ,/ Good Data
Neoprene: Good Resistance / Limited Data
.olyetnylena (PE): Poor Resistance / Good Data
olyvinyl Alcohol: Good Resistance / Limited Data
Polyvinyl Chloride (PVC): Poor Resistance / Limited Data
iton: Good Resistanca / Limited Data
‘zmn: Good Resistance / Limited Data
ARANEX: Good Resistance / Good Data
iA.D. Littls, 1987)RCiQ

NONFIRE RESPONSE:

iutyl Rubber: Poor Resistance / Limited Data

ow as necessary. Land spill: Dig a pit, pond, lagoon, holding area
© contain liquid or solid material. Dike surface flow using soil,
and bags, foamed polyurethane, or foamed concrete. Absorb bulk
iiquid with fly ash or cement powder. Water spill: Use natural deep
ater pockets, aexcavated lagoons, or sand bag barriers to trap
material at bottom. If dissolved, - in ragion of 10 ppm or greater
oncentration, apply activated carben at ten times the spilled amount.
'Remove trapped material with suction hoses. Use mechanical dredges

or lifts to remove immobilized masses of pollutants and precipitates.
(C)AAR, 1390)INT

rnp material out of water sources and sewers. Build dikes to contain
1

HEALTH HAZARDS:

.IQUID OR SOLID: Irritating to skin and eyes. (USCG, 1989)
PIRST AID:

!t this chemical comes :in contact with the eyes, immediately wash the
yes with large amcunts of water, occasionally lifting the lower and
upper lids. Get medical attention immediately. Contact lenses should
ft be worn when working with this chemical. If this chemical ccmes
contact with the skXin, immediataly wash the contaminated skin with
soap and water. If this chemical penetrates through the clothing,
ediately remove the clothing, wash the skin with soap and water,

t medical attention promptly. If a person breathes in large amounts
f this chemical, move the exposed person to fresh air at once. If
reathing has stopped, perform artificial respiration. Keep the
fected person warm and at rest. Get medical attaention as soon as

ssible. If this chemical has been swallowed, get medical attention
immediately. (NIOSR, 1987)y

CHEMICAL PROPERTIES:

ash Paint: >286 Deg. F (unspc) (USCG, 1989)
lting Point: Not Applicable. (USCG, 1989)
por Pressure: Not Applicable. (USCG, 1989)
- Vapor Density (air = 1): Not Applicable. (USCGC, 1389)
ific Gravity, Liquid: 1.3 to 1.8 at 68 Deg. F (USCG, 1989)
iling Point: vVery high. (uUsce, 1989)
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Molecular Waeight: 326 (NIOSH, .987)

IDLH: Not applicable, potential human carcinogen. (NIOSH, 1987)
TLV TWA: 0.5 mg/m3 TFor chlorodiphenyl (54% Chlorine). Skin.

( (C)ACGIH, 1590) .

TLV STEL: 1 ng/m3 For chlorediphenyl (54% Chlcorine). Skin.
((CYACGIH, 1990)CTA
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l CHEMICAL: XYLENE

l CAS #: 1330-20-7 NOAA #: 8151
UN #: 1307 STCC: 4909350 RTECS: ZE2100000
l FORMULA: C8H10 LABEL: FLAMMABLE LIQUID

NFPA CODES: H2 F3 RO S

CERCLA (Y/N): Y ENS (Y/N): 313 (Y/N): Y RCRA: U239
RQ: 1000 TPQ:

LAST UPDATE:12/08/90

STATE at ambient temperature: [Gas, Liquid, Solidl (G/L/S):

LEVEL OF CONCERN: 0.00000000 gm/m3

LIQUID AMBIENT FACTOR:

LIQUID BOILING FACTOR:

LIQUID MOLTEN FACTOR:

SYNONYMS

BENZENE, DIMETHYL-
DILAN

DIMETHYLBENZENE
DIMETHYLBENZENE (OSHA)
KSYLEN (POLISH)

METHYL TOLUENE
NCI-C55232

RCRA WASTE NUMBER U239
VIOLET 3

XILOLI (ITALIAN)
XYLENE

XYLENE (ACGIH,DOT,OSHA)
XYLENE (MIXED I1SOMERS)
XYLENEN (DUTCH)

XyLoL

XYLoL (boT)

XYLOLE (GERMAN)
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CAMEO Response Information
{NOAA, 7600 Sand Point Way NE, Seattle, WA 98115 (206) 526-6317

GENERAL DESCRIPTION:

Xylene is a clear colorless liquid with a characteristic aromatic
odor. It is used as a solvent for paints and adhesives, and to make
' other chemicals. It has a flash point of 81-90 deg. F. It is lighter
" than water and insoluble in water. Its vapors are heavier than air.
l It weighs 7.2 pounds per gallon. ((C)AAR, 1590)EI

FIRE & EXPLOSIVE HAZARD:

Flammablie/combustible material; may be ignited by heat, sparks or
flames. Vapors may travel to a source of ignition and flash back.
Container may explode in heat of fire. Vapor explosion hazard
indoors, outdoors or in sewers. Runoff to sewer may create fire or
explosion hazard. (DOT, 1990) INI

FIRE FIGHTING:

Do not extinguish fire unless flow can be stopped. Use water in

' flooding quantities as fog. Solid streams of water may spread fire.
Cool all affected containers with flooding quantities of water. Apply
water from as far a distance as possible. Use foam, dry chemicat, or
carbon dioxide. ((C)AAR, 1990)IN

PROTECTIVE CLOTHING AND SUIT MATERIAL COMPATIBILITY (ACGIN 1985:)

l Butyl Rubber: Poor Resistance / Limited Data
Chlorinated Polyethylene (CPE): Poor Resistance / Limited Data
Viton/Neoprene: Good Resistance / Limited Data
Natural Rubber: Poor Resistance / Good Data
l Neoprene: Poor Resistance / Good Data
Nitrile + Polyvinyl Chloride: Poor Resistance / Good Data
Nitrile: Poor Resistance / Good Data
Polyethylene (PE): Poor Resistance / Good Data
Polyvinyl Alcohol: Good Resistance / Good Data
Polyvinyl Chloride (PVC): Poor Resistance / Good Data
Viton: Good Resistance / Limited Data
Butyl Rubber/Neoprene: Poor Resistance / Limited Data
TEFLON: Good Resistance / Limited Data
Necprene/Natural Rubber: Poor Resistance / Good Data
Nat Rub/Neoprene/NBR: Poor Resistance / Good Data
IStyrene-sutadiene Rubber (SBR): Poor Resistance / Limited Data
Neoprene + Natural Rubber: Poor Resistance / Good Data
(A.D. Little, 1987)

l NONFIRE RESPONSE:

Keep sparks, flames, and other sources of ignition away. Keep
material out of water sources and sewers. Build dikes to contain flow
88 necessary. Attempt to stop leak if without undue personnel hazard.
Use water spray to knock-down vapers. Land spill: Dig a pit, pond,
lagoon, holding area to contain Liquid or solid material. Dike
'surface flow using soil, sand bags, foamed polyurethane, or foamed
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lconcrete. Absorb bulk liquid with fly ash, cement powder, or

commercial sorbents. Apply “universal® gelling agent to immobilize
spill. Apply approriate foam to diminish vapor and fire hazard.
Water spitl: Use natural barriers or oil spill control booms to Limit

Ispill travel. Use surface active agent (e.g. detergent, soaps,
alcohols), if approved by EPA. Inject "universal® gelling agent to
solidify encircled spitl and increase effectiveness of booms. If
dissolved, in region of 10 ppm or greater concentration, apply

lactivated carben at ten times the spilled amount. Remove trapped
material with suction hoses. Use mechanical dredges or lifts to
remove immobilized masses of pollutants and precipitates. ((C)AAR,
1990)

HEALTH HAZARDS:

lnay be poisonous if inhaled or absorbed through skin. Vapors may

cause dizziness or suffocation. Contact may irritate or burn skin and
eyes. Fire may produce irritating or poisonous gases. Runoff from

Iﬂre control or dilution water may cause potlution. (DOT, 1990)

FIRST AID:

JBLf this chemical comes in contact with the eyes, immediately wash the

PR eves with large amounts of water, occasionally lifting the lower and
upper lids. Get medical attention inmediately. Contact lenses should
not be worn when working with this chemical. If this chemical comes
in contact with the skin, promptly wash the contaminated skin with
soap and water. If this chemical penetrates through the clothing,
promptly remove the clothing and wash the skin with soap and water.
Get medical attention promptly. If a person breathes in large amounts

'of this chemical, move the exposed person to fresh air at once. If
breathing has stopped, perform artificial respiration. Keep the
affected person warm and at rest. Get medical attention as soon as
possible. [f this chemical has been swallowed, get medical attention
immediately. (NIOSH, 1987) P

CHEMICAL PROPERTIES:

Flash Point: 81 to 90 Deg. F (cc) For mixture of isomers. (NIOSH,

1987)

Lower Exp Limit: 1 to 1.1 % For mixture of iscmers. (NIOSH, 1987)
lHelting Point: -54 to 55 Deg. F For mixture of isomers. (NIOSH, 1987)

Vapor Pressure: 7 to 9 mm at 68 Deg. F (NIOSH, 1987)

Specific Gravity, Liquid: 0.86 ((C)AAR, 1990)

Boiling Point: 281 to 292 Deg. F at 750 mm (NIOSH, 1987)
'Holecular Weight: 106 (NIOSH, 1987)

IDLH: 10000 ppm For O, M, and P isomers. (NIOSH, 1987)

TLV TWA: 100 ppm ((C)ACGIH, 1990)
ITLV STEL: 150 ppm ((C)ACGIH, 1990)ill
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Chomleal name, Synonyms, Ex| re DLH Physical Chomlcll and hysi /
re/tormula, trade names, m dnwlnptbn n&s" ool 'mem” lo:immm
CAS aml RATECS Noo " and conversion (TWA reactivities (See Table
and DOT ID an, tactors uniess noted MW, BP, SOL
Quide Nos, otherwise) FI.P P, Sr Gr. VP, FRZ
ﬂammab il UEL, LEL
Ethyt acrytate Ethyl acrylate (inhibited), NIOSH Ca Colorless liquid MW: 100.1 VP: 29 mm Oxidize!
Ethy! ester of acryiic acid, Ca 2000 with an acrid BP: 211°F FAZ: -96°F polym: rZore, Stony’ CNar
CH,=CHCOOC,H, Ethyl prapenoate See Appendix A (2900 ppm odor. glopmé' " uEEL as% mmm ggfho-
4 LEL: 1.4% i mo
H_g-moom OSHA P:? [Note: Polymerizes #1480,
S ppt readily uniess Esters |
g219 mg/mS) an inhibitor su?h as
hydroguinone is
100 mglml .Gr: 0.92 added.
1917 27 1 POM = 4.18 mg/m> fskln] ) g&g IBO Flammabie Liquid !
Ethyfamine noethane mosmosm 4000ppm Colofess gasar  MW: 45,1 VP: 1 atm acids; strong
Emvlamme (anhydrous), water-white liquid  BP: §2°F FRZ: -114°F iZers; cobe o g
CH,CH,NH, Monoethylamine (18 mg/m3) (below 62°F)‘3xth Sol: Miscible UEL: 14.0% ::'2":73 :!m per. v
75.00.7 aso ammaonia-like IFPIPa ;;F v LEL: 3.5% presence of moisture:  |1(3)
:8.86 ¢ huiose ni
KH2106000 [Note: Shipped as ool nirste [65144)
106 aww“a gre ot-;séM
compresse; r: iquid)
. ammabile
1036 68 1 ppm = 1.87 mg/m3 gas [’" Class IA Flammabie Uquld
: Ethyl benzene Ethyibenzot, NlOSH/OSHA 2000 ppm  Colorless liquid MW: 106.2 °| S i
CH.C Phenyliethane 0 ppm P an arug'latic BP: 277°F 0 m?n rong oxfd::on %cm
3CH,CyHy gts mg/m?d) odor. ';Slo'l’ Osgizs snz. 8137'59:F k T H
.P: §8° EL: 8. ]
5%4000 (345 mglma) IP:8.78 ov LEL: 1.0%
175 26 1.0pm = 4.41 mgm> g&ug%mmuww

Recommendations Health hazards
Personai protection b H gt S - First ald Terget rgens
sction — max
end sanitation eencation 1or 18 (MUC) Route s"’"?&-. 5 (See Table 6)
(See Table 3) e Soe Tabis 4) (8o Resp sys, eyes
immed 8D 8y8. eyes.
P Inh it oyas. fosp oys. s{,,. \Z«'mer au%mm skin
. in; (ca esp Sup|
hing:  Repeat : :PD.PP/SAF:PD,PP:ASCBA  Abs  skin Bnn: o
gmmv;g: Reason prob Eacepe: GMPOVISCBAE o Swallow: m‘m' aten
. (1] -
ge: NAR.
ﬁm: Immed wet (flamm)
- irr immed Resp sys, oyes,
oo B e o B Meshemes o
: b Abs  resp iit; ath:  Resp sup
Clating: %‘3’&“:? gﬁpm sAcF‘/raAJF BAF/SAF  Ing Swallow: M cal attention
m- hnmod contam ;
ge:  NR. ; :PD.PP/SAFPD,PP:ASCBA 107
R et ot L L
Provide:  Eyewash, quick drench
- d Eyes, upper resp
OSHA e e eima S War fush prompt s¥s. skin. ONS
NIOSH/ oSAr . ing head; derm; h:  Rasp suppor
g’%?;gs ROpast orob 1000 ppm: PAPROV/SA"/SCBA' g Broain: o 83p SUppo
:  Promptcontam 2000 ISCBAF/SAF
Crange:  NA " S SO/SALPD PP ASCBA
Remove: immed wet (flamm) : GMFOV/SCBAE
" immed Skin, liver,
rrit eyes, resp sys, skin; o flush mﬂ‘m ""g‘
Cigthing:  Repeat %‘wm SA/SCBA "" :‘ims?d?‘ey dm.:‘:aoma. g'&nm :Ew attention VS, Chs
: AF ver. y Swallow:
Wasl ” ' ;:"l‘::?:;?b 3;”0 m: SDA pch[,ssAclgsslsPP :ASCBA cﬂl’dﬂ"@ﬂ immed
Change: N e wet (flamm) b 2e: GUPOVISCBAE

Erhvl tromide
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MATERIAL SAFETY DATA SHEET

-.-----------.-.--------.o---------.------.--.----.-----------------..--.-..--

FISHER SCIENTIFIC EMERGENCY CONTACTS: DATE: ' g2/27/89
CHEMICAL OIVISION GASTON L. PILLORI: (201) 796-7100 PO NBR: 25-.15%0/ADD
1 REAGENT LANE AFTER BUSINESS MHOURS; MOLIDAYS: ACCT, 878660-16
FAIR LAWN NJ 07%10 (2013 796-7523 INDEX:s 06890%50336
(2013 796-7100 CHEMTREC ASSISTANCE: (800) +29-9300 CAT NG: A18%

THE INFORMATICN BELOW IS BELIEVED TGO BE ACCURATE AND REPRESENTS THE BEST
INFORMARTION CURRENTLY AVAILABLE TO US, HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER YWARRANTY, EXPRESS OR IMPLXED, WITH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NG LIABILITY RESULTING FROM ITS USE, USERS
SHOULD MAKE THEIR OWN INVESTIGATICNS TO CETERMINE THE SUITRBILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES,

SUBSTANCE IDENTIFICATION

CAS-NUMBER 67-6%-1
SUBSTANCE: XXACETONEZXX :

TRABE NAMES/SYNONYMS:
DIMETHYLFORMALDEHYDE; OIMETHYLKETAL; DIMETHYL KETONE, BETA-KETCPROPANE;,
PROPANONE, 2-PROPANONE; PYROARCETIC ETHER; B-KETOPROPANE; RCRA Vo032,
STCC +90810S; UN 10380, A-S9%9; A-%0; A-20; A-19; A-9%6; A-18,

A-18-8; A-18-SK; A-11; A=11-S; A-16-P; R-16-85; C3IH60, ACCOO1%0

CHEMICAL FAMILY:
KETONE, ALIPHATIC

MOLECULAR FORMULA: C-H3-C-0=C-M3
MOLECULAR WEIGHT: Sa. 08
CERCLA RATINGS (SCALE 0-3): HEALTH=1 FIRE=3 REACTIVITY:0 PERSISTENGE=0
NFPA RATINGS (SCALE 0~-%): HEALTHz1 FIRE=2 REACTIVITY=O
COMPONENTS AND cou;amxﬁaﬁ;é------ B o

COMPONENT: ACETONE PERCENT: 100
OTHER CONTAMINANTS: NONE
EXPOSURE LIMITS:
ACETONE:

1000 PPM (2400 MG/M3) OSHA TWA

750 PPM (1780 MG/M3I) ACGIM TWA: 1800 PPM C237S MG/M3) ACGIH STEL

250 PPM (53S0 MG/M3) NICSH RECOMMENDED 10 HOUR TWA

5000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY
SUBJECT TO SARA SECTIOSN 313 ANNUAL ToXIC CHEMICAL RELEASE REPORTING

-----.---------..--------.-.----...-----------.--.-------------.--------------

PHYSICAL DATA
DESCRIPTION: CLEAR, COLORLESS, VOLATILE LIQUID WITH A CHARACTERISTIC,
SWEETISH, FRAGRANT, MINT-LIKE GDOOR AND PUNGENT, SWEETISH TASTE.
BOILING POINT: 133 F (56 C) MELTING POINT: -139 F (-95 C)
SPECIFIC GRAVITY: 0, 7899 VOLATILITY: 100%
VAPOR PRESSURE: 180 MMMG 3 28 C EVAPORATION RATE: (BUTYL ACETATE=z1) 1%, %
PH: NEUTRAL IN SOLUTION SOLUBILITY IN WATER: VERY SOLUBLE
ODCR THRESHOLD: 20 PPM VAPOR DENSITY: 2.0

SOLVENT SOLUBILITY: SCLUSLE IN ETHANOL, ETHER, CHLORCFORM, BENZENE., MOST
QILS, DIMETHYLFORMAMIDE

FIRE AND EXPLOSION DATA

FIRE AND EXPLQSION HAZAD:
DANGEROUS FIRE HARZ2ARD w~:iN EXPOSED TG HEAT OR FLAME,

VAPORS ARE HEAVIER THAM AIR AND MAY TRAVEL A CONSIDERABLE DISTANCE TO A SCURCE
OF IGNITION AND FLASH EACK,

VAPOR~-AIR MIXTURES ARE E£XPLOSIVE,

FLASH POINT: -% F (-20 C) (CC) UPPER EXPLOSIVE LIMIT: 13%
LOWER EXPLOSIVE LIMIT: 2,6 5% AUTOIGNITION TEMP,; 868 F (%65 C)
FLAMMABILITY CLASSCOSHA): I8

FIREFIGHTING MEDIA:

DRY CHEMICAL, CAREBON DIOXIDE. HALON, WATER SPRAY OR ALCOHOL FOAM
€1987 EMERGENCY RESPONSE GUIDEBOGCK, DOT P 5800, +), I l'

- .
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FOR LARGER FIRES, USE WATER SPRAY, FOG OR ALCOHOL FOAM
(1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800. %).

FIREFIGHMTING:
MOVE CONTAINER FROM FIRE AREA IF POSSIBLE, COOL FIRE-EXPOSED CONTAINERS WITH
WATER FROM SIDE UNTIL WELL AFTER FIRE IS OUT., STAY AWAY FROM STORAGE TANK
ENDS. FOR MASSIVE FIRE IN STORAGE AREA. USE UNMANNED MOSE HOLDER OR MONITCR
NOZZLES, ELSE WITHDRAW FROM AREA AND LET FIRE BURN. WITHDRAW IMMEDIATELY IN
CASE OF RISING SOUND FROM VENTING SAFETY DEVICE OR ANY DISCCLORATIOCN OF
g:gRAGE TﬁN: OUE TO FIRE (1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800, %,
DE PAGE 28).

EXTINGUISH ONLY IF FLOW CAN SE STOPPED. USE FLOODING AMOUNTS OF WATER AS A
FOG; SOLID STREAMS MAY BE INSFFECTIVE, COOL CONTAINERS WITH FLCODING AMOUNTS
OF WATER FROM AS FAR A DISTANCE AS POSSIHLE., AVOID BREATHING VAPORS; KEEP
UPWIND. IF FIRE IS UNCONTROLLASLE OR CONTAINERS ARE EXPOSED TO BIRECT FLAME,
EVACUATE TO A RADIUS OF 1500 FEET, CONSIBER EVACUATION OF DOWNWIND AREA IF
MATERIAL I3 LEAKING.

WATER MAY BE INEFFECTIVE (NFPA FIRE PROTECTION GUIDE ON HAZAROOUS MATERIALS,
EIGHTH EDITIOCN).

QSCO¥OL FOAM (NFPA FIRE PROTECTION GUIDE ON HAZ2ARDOUS MATERIAL, EIGHTH
ITION),

TRANSPORTATIGCN DATA

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION $9CFR172, 101,
FLAMMABLE LIQUID

DEPARTMENT OF TRANSPORTATION LABELING REGUIREMENTS $3CFR172,101 AND 172, +02:
FLAMMABLE LIGUID

DEPARTMENT € ° TRANSPORTATICN PACKAGING REGQUIREMENTS: +9CFR173. 119
EXCEPTICNS: 9CFR173, 118

TOXICITY

ACETONE;: '
500 PPM EYE-HUMAN IRRITATION; 395 MG OPEN SKIN-RABBIT MILD IRRITATION; 3I9S0 UG
EYE-RABBIT SEVERE IRRITATION; 20 MG/2% HOURS EYE-RABBIT MODERATE IRRITATION,;
S00 MG/2% HOURS SKIN-RABBIT MILD IRRITATICN; S00 PPM INMALATICN=HUMAN TCLO,
12000 PPM/% MHOURS INHALATION-MAN TCLO, 10 MG/M3/6 HOURS INHALATION-MAN TCLOC,
‘*4#0 UG/M3/6 MINUTES INHALATICN-MAN TCLO, 2857 MG/KG CRAL-MAN TBLO; 1159 MG/KG
UNREPORTED-MAN LDLO; S300 MG/KG ORAL-RAT LDS0; 8 GM/KG ORAL-DOG LDLO,
3000 MG/KG ORAL-MOUSE LDSO; S3%0 MG/KG CRAL-RABBIT LDS50; 20 GM/KG SKIN-RABBIT
LD50; 110 GM/M3I/1 HOUR INHALATION-MOUSE LCLO; 1297 MG/KG INTRAPERITONEAL - MOUSE
LOS0; 8 GM/KG INTRAPERITONEAL-DGG LDLG; 500 MG/KG INTRAPERITONEAL-RAT LDLO;
1576 MG/KG INTRAVENOUS-RASHIT LOLO, 5500 MG/XKG INTRAVENOUS=-RAT LBS0; % GM/KG
INTRAVENCUS-MOUSE LDLO; 5080 MG/KG SUBCUTANEGUS-GUINEA PIG LDLO; S5 GM/KG
?g?gg;?NEOUS-DQG LDLO; MUTAGENIC DATA (RTECS); REPRODUCTIVE EFFECTS DATA

3
CARCINGGEN STATUS: NONE,

ACETONE IS A SKIN, EYE AND MUCOUS MEMBRANE IRRITANT AND CENTRAL NERVOUS
SYSTEM DEPRESSANT, THE USE GF ALCOHOLIC BEVERAGES MAY ENMHANCE THE TOXIXIC
EFFECTS. PERSONS WITH CHRONIC RESPIRATORY OR SKIN DISEASES MAY BE AT AN
INCREARSED RISK FROM EXPOSURE.

HEALTH EFFECTS AND FIRST AID

INHMALATION:

ACETONE:

IRRITANT/NARCOTIC. 20,000 PPM IMMEDIATELY DANGEROUS TG LIFE OR HEALTH,

ACUTE EXPOSURE- VAPOR CONCENTRATIONS ARCUND 1000 PPM MAY CAUSE SLIGHT
TRANSIENT IRRITATION OF THE UPPER RESPIRATORY TRACT. EXPOSURE TO 12, 000
-PPM HAS CAUSED THROAT IRRITATION AND CENTRAL NERVOUS SYSTEM DEPRESSION
WITH WEAKNESS OF THE LEGS, HEADACHE, DI2ZINESS, DROWSINESS, NAUSEA AND A
GENERAL FEELING OF MALAISE, OTHER POSSIBLE EFFECTS FROM EXPOSURE TO MIGH
CONCENTRATIONS INCLUDE DRYNESS OF THE MOUTH AND THROAT, INCGCORDINATION OF
MOTION AND SPEECH, RESTLESSNESS., ANOREXIA, VOMITING, SOMETIMES FOLLOWED HY
HEMATEMESIS, HYPOTHEZRMIA, DYSPNEA, SLOW, IRREGULAR RESPIRATION. SLOW, WEAK
PULSE, PROGRESSIVE COLLAPSE WITH STUPOR, AND IN SEVERE CASES, COMA. LIVER
DAMAGE MAY BE INDICATED BY HIGH UROBILIN LEVELS AND JAUNDICE., KIDNEY
DAMAGE MAY BE INDICATED BY ALBUMIN AND RED AND WHITE BLOOD CELLS IN THE
URINE, BLOOD GLUCOSE LEVELS MAY 8E AFFECTED AND FATAL KETOSIS IS POSSIBLE.
CHRONIC EXPOSURE- WORKERS EXPOSED TO S00 PPM/6 HOURS/S DAYS EXPERIENCED

MUCOUS MEMBRANE IRRITATION, AN UNPLEASANT SMELL, HEAVY EYES, OVERNIGHT
HEINADACHE, AND GENERAL WEAKNESS ACCOMPANIED BY HEMATOLOGIC CHANGES.
RECOVERY OCCURRED IN SEVERAL DAYS. WORKERS EXPOSED TOC 1000 PPM FGR
3 HOURS/DAY FOR 7-15 YEARS REPORTED CHRONIC INFLAMMATION OF THE
RESPIRATORY TRACT, STOMACH AND DUODENUM, DIZ2INESS, LOSS OF STRENGTH., AND
ASTHENIA, DROWSINESS, VERTIGO, SENSATION OF HEAT, ANO COUGHING MAVE ALSO
BEEN REPORTED FROM CHRONIC EXPOSURE TO LOW CGNCENTRATICONS. ANIMAL STUDIES
SHOW ADVERSE EFFECTS CN FERTILITY WHEN FEMALES WERE EXPOSED CHRONICALLY
DURING PREGNANCY.

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AND AT REST.
TREAT SYMPTOMATICALLY AND SUPPORTIVELY, GET MEDICAL ATTENTION IMMEDIATELY.

SKIN CONTACT:
ACETONE;
IRRITANT.
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ACUTE EXPOSURE- CONTACT WITH THE LIGUID CAUSED MILD IRRITATION =N RaBorTo
CELLULAR DAMAGE TO THE OUTER LAYERS OF THE EPITHELIUM WITH MILD chons Sio
HYPEREMIA MRS BEEN DEMONSTRATED IN HUMANS, BUT WAS READILY REVERSIRLE
SMALL AMOUNTS MAY BE ABSORBED THROUGH INTACT SKIN, ‘

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE DERMATITIS WITH
DRYING, CRACKING, AND ERYTHEMA DUE TO THE DEFATTING ACTION, THE AMOUNT
ABSORBED THROUGH THE SKIN INCREASES DIRECTLY WITH THE FREGUENCY AND ERTENT
OF THE EXPOSURE, 2 OF 3 GUINEA PIGS EXPOSED 8BY SKIN CGNTACT FOR 3 WEEKS
DEVELOPED CATARACTS BY THE END OF THREE MONTHS,

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY, WASH AFFECTED
AREA WITH SOAP OR MILDO DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES), GET MEDICAL
ATTENTION IMMEDIATELY. -

EYE CONTACT:
ACETCNE:
IRRITANT, :

ACUTE EXPOSURE~- IN HUMANS., YAPORS PRODUGE CNLY SLIGHT IRRITATION WHEN THE
CONCENTRATICN IS AT OR BELOW 1000 PPM, HOWEVER., HMIGH VAPOR CCNCENTRATIONS
HAVE CAUSED CORNEAL EPITHELIAL AND CONJUNCTIVAL INJURY IN ANIMALS. LIGUID
SPLASHED IN HUMAN EYES CAUSES AN IMMEDIATE STINGING SENSATIGN AND, IXF
WASHED PROMPTLY, DAMAGE ONLY TO THE CCRNEAL EPYITHELIUM CHARACTERIZED BY
::cgogcg:sg GRAY DOTS AND A FOREIGN BOOY SENSATION., WHICH HEALS COMPLETELY

CHRONIC EXPOSURE- PROLCNGED OR REPEATED EXPOSURE TO THE VAPORS MAY CAUSE
IRRITATICN CR CONJUNCTIVITIS.

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER ©R NGRMAL SALINE,
CCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL
REMAINS (APPROXIMATELY 15-20 MINUTES), GET MEDICAL ATTENTION IMMEDIATELY.

INGESTION:
ACETONE:
NARCOTIC,

ACUTE EXPOSURE- MAY CRAUSE A FRUITY ODOR OF THE BREATH AND MUCOUS MEMBRANE
AND GASTROENTERXC IRRITATION., IN ACUTE CASES, A LATENT PERIOD MAY BE
FOLLOWED 8Y RESTLESSNESS ANO VOMITING PROCEEDING TO HEMATEMESIS AND
PROGRESSIVE COLLAPSE WITH STUPOR, HEPATORENAL LESIONS HAVE BEEN REPORTED,
THE BLOOD CLUCOSE LEVEL MAY BE AFFECTED AND KETOSIS MAY BE FATAL., 10-20
MILLILITERS HAVE BEEN TOLERATED WITHOUT ILL EFFECTS. 200 MILLILITERS MAVE
CAUSED STUPOR WITHIN R HALF HOUR, FLUSHED CHEEKS, SHALLOW RESPIRATION, AND
COMA WHICH LASTED FOR 12 HOURS, RENAL GLUCOSURIA PERSISTED FOR S MONTHS,

CHRONIC EXPOSURE= NO DATA AVAILASLE,

FIRST AXD- IF VICTIM IS CONSCIOUS, IMMEDIATELY GIVE 2 TO % GLASSES OF WATER,
AND INDUCE VOMITING BY TOUCHING FINGER TO BAGK OF THROAT. GET MEDICAL
ATTENTION IMMEDIATELY,

ANTIDQTE:
NG SPECIFIC ANTIDOGTE, TREAT SYMPTOMATICALLY AND SUPPORTIVELY.

REACTIVITY
REACTIVITY:
STABLE UNBER NORMAL TEMPERATURES AND PRESSURES.
INCOMPATIBILITIES:
ACETONE:

ACIDS: INCOMPATIBLE,
AMINES (ALIPHATIC): INCOMPATIBLE,
BROMINE: VIQLENT REACTION WITH EXCESS AMOUNTS OF BROMINE,
BROMINE TRIFLUGCRIDE: EXPLOSION ON CONTACT.
BROMOFORM: VIOLENT REACTION IN PRESENCE OF BASES (E.G. POTASSIUM HYDROXIDE),
CHLOROFORM: VIGCLENT REACTION IN PRESENCE OF A BASE,
CHROMIUM TRIOXIDE: IGNITION ON CONTACT AT AMBIENT TEMPERATURE,
CHROMYL CHLORIDE: INCANDESCENT REACTION,
DIOXYGEN DIFLUGCRIDE + SOLID CARBON DIOXIDE: EXPLOSION AT -73 C.
HEXACHL CROMELAMINE: POSSIBLE EXPLOSION.,
HYDROGEN PEROXIDE: EXPLGSION,
NITRIC ACID: IGNITION.
NITRIC + ACETIC ACID MIXTURE: POSSIBLE EXPLOSION.
NITRIC + SULFURIC ACID MIXTURE: VYIOLENT OXIDATION,
NITROSYL CHLORIDE: EXPLOSIVE REACTION,
NITROSYL PERCHLORATE: IGNITION AND EXPLOSION,
NITRYL PERCHLORATE: IGNITION AND EXPLOSION,
OXIDIZERS (STRONG): FIRE AND EXPLOSION HAZ2ARD,
PERMONOSULFURIC ACID: EXPLOSION,
PLASTICS: INCOMPATISLE,
PLATINUM + NITROSYL CHLORIDE: POSSIBLE EXPLOSICN,
POTASSIUM=-TERT-BUTOXIBE: IGNITICN,
RAYON: INCOMPATIBLE,
SODIUM HYPOBROMITE: S=XPLOSION,
SODIUM HYPOXYODITE: POSSIBLE EXPLOSION,
SULFUR DICHLORIDE: VIGCLENT REACTION,
SULFURIC ACID AND POTASSIUM BICHROMATE: IGNITION,
THIODIGLYCOL <« HYDROGEN PEROXIDE: POSSIBLE EXPLOSION.
THIOCTRIAZYL PERCHLORARTE: POSSIBLE EXPLOSION,
1.1,1-TRICHLOROETHANE: EXOTHERMIC CONDENSATICN BY A BASIC CATALYST.
TRICHLOROMELAMINE: POSSIBLE EXPLOSION,
SEE ALSO KETONES,

KETONES:
ACETALDEHYDE: VIOLENT CONDENSATION REACTIGN.
NITRIC ACID + HYDROGEN PEROXIDE: FORMATION OF EXPLOSIVE PRODUCT,
PERCHLORIC ACID: VIOLENT DECOMPOSITICN.
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DECOMPOSITION:
THERMAL DECOMPOSITICON PRODUCTS MAY INCLURE TOXIC OXIDES OF CRRBCON,
POLYMERIZATICN:

HAZARDOUS POLYMER:ZRTION HAS NOT BEEN REPORTED TO CCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES,

.------------------..-.---------------------.----.-.------------..--.---------

STORAGE AND DISPOSAL

CBSERVE ALL FEDERAL, STATE RND LCCAL REGULATICONS WHEN STCRING OR DISPOSING
OF THIS SUBSTANCE, FOR ASSISTANCE, CONTACT THE DISTRICT OIRECTCOR GF THE
ENVIRONMENTAL PROTECTION AGENCY.

X2XSTORAGEXX
STORE IN ACCORDANCE WITH 29 CFR 1910, 106.

BONDING AND GROUNDING: SUBSTANCES WITH LOW ELECTROCONDUCTIVITY. WHICH

MAY BE IGNITED BY ELECTROSTATIC SPARKS, SHOULD BE STORED IN CONTAINERS
WHICH MEET THE BONDING AND GROUNDING GUIDELINES SPECIFIED IN NFPA 77-1983,
RECOMMENDED PRACTICE ON STATIC ELECTRICITY. .

STORE AWAY FROM INCOMPATIBLE SUBSTANCES.

XXDISPOSALXEX

DISPOSAL MUST BE IN RCCCRDANCE WITH STANDARDS APPLICASLE TO GENERATORS OF
HAZARDOUS WASTE., Y0CFR 262. EPA HAZARDOUS WASTE NUMBER UGO02.

!88*!8ll!*!!tll:!!!!!i:!*!888!38!8!3!888!!888!8!8888888!!*8!!83!8!8!:3888:883*
CONDXTIONS TO AVOID

MAY BE IGNITED BY MEAT, SPARKS OR FLAMES, CONTAINER MAY EXPLCDE IN HEAT OF
FIRE. VYAPOR EXPLOSION HAZARD INDCORS, OUTDGORS GR IN SEWERS. RUN-OFF TO
SEWER MAY CREATE FIRE OR EXPLOSIGN HAZARD.

*2!*!!llIS!*I*!SI!***!S!!!!!!Illtthll!l!!!!*l!l!!t!**t!3*8*8*!8!8!88888‘88!!8
SPILL AND LEAK PROCEDURES

OCCUPATIONAL SPILL:

SHUT CFF IGNITION SQURCES, STOP LEAK IF YOU CAN DO IT WITHOUT RISK. USE WATER

SPRAY TO REDBUCE VAPORS, FOR SMALL SPILLS., TAKE UP WITH SAND GR OTHER

ABSORBENT MATERIAL AND PLACE INTO CONTAINERS FOR LATER DISPOSAL. FGR LARGER

SPILLS., OIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL, NO SMOKING, FLAMES OR

SE:$E§ INYHRZARD ARER] KEEP UNNECESSARY PEOPLE AWAY; ISOCLATE HAZARD AREA AND
NTRY,

REPORTABLE GUANTITY (RQ): 5000 POUNDS

THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTICN 30% REQUIRES
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS
SUBSTANCE BE IMMEDIATELY REPORTED YO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355, %0). IF THE RELEASE ofF
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE
CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) %2%.8802 OR (202) %265-2675 IN THE
METROPOLITAN WASHINGTON, O0.C. AREA (%0 CFR 302, 6).

PROTECTIVE EGUIPMENT

VENTILATION:
PROVIDE GENERAL DILUTION VENTILATION TO MEET PUBLISHED EXPOSURE LIMITS.
VENTILATION EQUIPMENT MUST BE EXPLOSION-PROOF,

RESPIRATOR:

THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIGONS ARE RECOMMENDATIONS
8Y THE U. S, DEPARTMENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO
CHEMICAL HAZAROS OR NIOSH CRITERIA BOCUMENTS; OR DEPARTMENT OF LABOR,
29CFR1910 SUBPART 2,

THE SPECIFIC RESPIRATCR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND
IN THE WORK PLACE AND BE JOINTLY APPROVED 8Y THE NATIGNAL INSTITUTE CF
CCCUPATICONAL SAFETY AND HEALTH AND THE MINE SAFETY AND HMEALTH ADMINISTRATION,

1000 PPM- ANY CHEMICAL CARTRIDGE RESPIRATOR WITH ORGANIC VAPOR CARTRIDGE(S),
ANY POWEREC AIR-PURIFYING RESPIRATOR WITH ORGANIC VAPOR
CARTRIDGE(S),
ANY SUPPLIZED-AIR RESPIRATCR,
ANY SELF-CONTAINED BREATHING APPARATUS,

8250 PPM- ANY SUPPLIED-AIR RESPIRATOR OPERATED IN A CONTINUGCUS FLOW MODE.
12,500 PPM- ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR (GAS MASK) WITH A
CHIN-STYLE CR FRONT- OR BACK-MOUNTED ORGANIC YAPOR CANISTER,
ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE,
ANY SELF-CONTRINED BREATHING APPARATUS WITH A FULL FACEPIXECE.

20,000 PPM- ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE AND CPERATED
IN A PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MQDE,

ESCAPE- ANY AIR-PURIFYING FULL FRCEPIECE RESPIRATOR (GAS MASK) WITH A

CHIN-STYLE OR FRONT« OR BACK-MOUNTED ORGANIC VAPOR CANISTER.
ANY APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS.

FOR FIREFIGHTING ANO OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:
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SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE CPERATED IN PRESSURE
DEMAND OR OTHER POSITIVE PRESSURE MODE,

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN PRESSURE-DEMAND
OR OTHER POSITIVE PRESSURE MODE IN COMBINATICN WITH AN AUXILIARY
SELF-CONTAINED BREATHING APPARATUS GPERATED IN PRESSURE-DEMAND GR OTHER
POSITIVE PRESSURE MODE.

CLOTHING:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT
TO PREVENT REPEATED GR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE,

GLOVES:

EMPLOYEZE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE.

EYE PROTECTICN:

EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES TO PREVENT
EYE CONTACT WITH THIS SUSSTANCE. CONTACT LENSES SHOULD NOT BE WORN.,

AUTHORIZED - FISHER SCIENTIFIC GROUP, INC.
CREATIGON DATE: 09/06/8% REVISION DATE: 11/09/88
=ADDITICNAL INFORMATICN-

THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILASLE TG US, HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. WITH RESPECT TO
SUCH INFORMATICN., AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE, USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.
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RUSMAR

MAR) MATERIAL SAFETY DATA SHEET
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AC-645
SECTION I: GENERAL INFORMATION
Manufacturer's Name: RUSMAR INCORPORATED .
Manufacturer's Address: 216 Garfield Avenue

West Chester, PA 19380
Manufacturer's Phone No.: 215-436-4314
Chemical Family: Aqueous anionic surfactant mixture
Trade Name: RUSMAR AC-645

SECTION Il: HAZARDOUS INGREDIENTS
Paints, Preservatives, and Soivents — None
Alloys and Metallic Coatings — None
Hazardous Mixtures and Other Materials -- None

SECTION Iil: PHYSICAL DATA
Boiling Point: 100° C Specific Gravity: 1.01 to 1.06
Vapor Pressure: 25mm Hg at 25° C % Volatile, By Volume: None
Vapor Density (Air = 1): N/A Evaporation Rate: N/A

Water Solubility: Complete
Appearance/Odor: Translucent, white, milk-like, odorless, viscous liquid

SECTION IV:FIRE AND EXPLOSION HAZARD DATA
Flash Point (Method): Nonflammable
Flammable Limits: N/A
Extinguishing Media: N/A
Special Fire Fighting Procedures: None
Unusual Fire and/or Explosion Hazards: None

RUSMAR INCORPORATED, 216 Garfield Avenue, West Chester, Pennsylvania 19380 "=




SECTION V: HEALTH HAZARD DATA
Threshold Limit Value: Not Determined
Effects of Overexposure: This material is not expected to present an
inhalation or ingestion hazard. It may cause
an eye or skin irritation upon direct contact.
Emergency and First Aid Procedures: Wash thoroughly with clean water.

SECTION VI:REACTIVITY DATA
Material is stable
No material incompatibility
Hazardous Decomposition Products: Low levels of sulfur oxides on
combustion.
Polymerization will not occur

SECTION Vii: SPILL OR LEAK PROCEDURES
Steps to be taken in case material is released or spilled: If spilled
indoors on a hard surface, the spill area may be slippery and
should be thoroughly washed with water. Contain spill and absorb
material with dirt of other appropriate absorbent.

Waste Disposal Method: This material is completely biodegradable and
can be disposed of in a sanitary landfill according to local
regulations.

SECTION Vili: SPECIAL PROTECTION INFORMATION

Respiratory Protection: None required for normal operations
Ventilation: No special requirements

Protective Gloves: Not required, but recommended.

Eye Protection: Not required, but recommended.

Other Protective Equipment: None

SECTION IX:SPECIAL PRECAUTIONS

Storing/Handling Precautions: Avoid excessive heat. Material will freeze,
but thawing will not cause changes in the product.

Other Precautions: None

RUSMAR INCORPORATEN 218 Carfiold Avanis \Aaet Ahoctor Danncvhrania 10220
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LABORATORY PROTECTIVE EWIPMENT .
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PRECAUTIONARY LA3EL STATEMENTS

POISON OANGER
STRONG OXIDIZEZR - COYMTACT WITH GTHER MATSRIAL MAY CAUSE FIRE
LIGUID AdD VAPOR CAUSE SEVERE 3URNS - MAY RE FATAL IF SWALLOWED
4ARMFUL IF INMALED AND MAY CAUSE DELAYED LUNG IYJURY
SPILLAGE MAY CAUSE FIRE JR LIBERATE DANGERDUS GAS

KEEP FACM CONTACT wITH CLOTHING AND OTHER COMBUSTIZLE MATERIALSe 00 0T
STORE NEAR CIMBUSTISLE MATZRIALSe 00 NOT GET IN EYESe CN SKINe ON CLOTHIMG.
UJ NUT BREATHE VAPORe KEEP IN TIGHTLY CL3JSED CONTAINER. JSE 4ITH ACEQUATE
VENTILATIONe IN CASE OF FIREe USE WATER SPRAYy ALCOHOL FJAMe ORY CHIMICALe ©

CARBON DIOXIVDEe FLUSH SPILL AREA WITH WATERSPRAY. :
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SECTION II - HAZARDCUS COMPONENTS

s CAS

55=75 T69T7-3%

VAPOR PRESSJURE(MM HG):

MELTING POINT: -42 Tt =44 F) VAPOR OSNSITY(AIR=1):

SPECIFIC GRAVITY: le4l I £VAPORATION RATE: N/
(H20=1) L : : E : : (BUTYL ACETATE=1)
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FLASH POINT: N/ A MFPA 72«M RATING: 3-93-0 OXY

FLAMMASLE LIWITS: UpPPIR - 4/A % LEWEK - /A %
FIKS TXTINGUISHING 4E0IA :
'JSE WATZR SPRAY.

SPECIAL FIRE-FIGCHTING PROCEDURES
FIREFIGHTZRS SAuULD wW=AR PROPER SRATECTIVE £JUIPMSNT aAND SELF-CONTAINED
IREATHING APPARATUS wITH FULL FACSPIZC= OPEATED IN POSITIVE PRESSURE MO
AUVE - INTAIMERS FRO4M FIRE AREA IF IT CAM B8E DINE wITHOUT ISKe USE WATE
T3 KEZP FIRE-EXPOSED CONTATINERS COOL; DO NOT HET 4ATER INSIDE CONTAINERS

UNUSUAL FIARE & ZXPLOSION HAZAXOS 7
STRGNG SXIDIZERe = CIONTACT WITH OTHER MATERIAL MAY CAUSE FIREe H

TOXIC SASES PRUDUCED
NITROGE 4 UXIDESe HYDRUGEN GAS
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THKESAJLD LIAIT VALUE (TLV/TWA): S MG/M3 (2 PPM)

SHURT-TERM EXPOSURE LIMIT (STSL): 10 “G/%3 (4 PPM)

PERMISSI3LE EXPOSURE LIMIT (PELIS S M/M3 (2 PPM)
CARCINUGENICITY: NTP: NC IARC: NO Z LIST: NO JSHA REG: N0

SFFECTS GF OYEREXPOSURE: IN“ALATION 2F VAPORS MaAY CAUSE NAUSEAe VOMITINGe

- LIGHTHEADEDNESS OR HEADACHEe INHALATION OF VAPIRS MAY CAUSE SEVERE IRRITATIU

UF THE RESPIRATORY SYSTEMe INHALATION OF VAPORS MAY CAUSE CJIUGHINGe CHEST PaAl
DIFFICULTY BREATHINGy UR UNCONSCIOUSNESSe CONTACT WITH LITJID OR VAPJR “AYy
CAUSE SEVERE IRRAFAFION OR:BURNS OF THE SKINe EYSSe AND MUCOUS MEM3RANES.
INGESTION MAY @8 SMEPERE: BURNS TO MOUTHy THROATe & STOMACH, MAY HAVE ADvVER
EFFECT ON KIDNS ’"Tnﬂap MAY 3% FATAL. INGESTIOMN IS HARMFJL & MAY B5Z FATAL

RALEY AGGRAVATED BY EXPOSURE: NOME IDENTIFIED.

mEVICAL CONDITSNNRNE
' MLLATZONG INGESTIONe EYE CGNTACTe SKIN CINTACT.

rJUTES GF E

EMERGENCY & FIRST AID PROCEDURES: CALL A O9HYSICIANe IF SWALLOWEDe .CT NIT
INDUCE VOMITING; IF CONSCIOUSe GIVE WATERe MILK JR MILK OF MAGNESIA. IF"
INHALEDe REMOVE TO FRESH ALRe IF NAT 2REATHINGe GIVE ARTIFIZIAL RZSPIRATIOY,
IF S9REATHING IS OIFFICULTy GIVE OXYGZNe IN CASE OF CONTACLT. IMMEDIATELY FLUS
EYES JR SKIN WITH PLENTY OF WATEK FOR AT LEAST 15 MINUTES WHILE REMOVING
CONTAMINATED CLOTHINS ANU SHOESe WASH CLOTHING 3EFORE RE-USZe ,

‘ . CONTINUED O PAGE: 3
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STePS T 3E TAKEW I THE E/38T UF A SPILL DR DISCH4RGE
NEAR SESLF=COMTALNSL ERSATHING APPARATUS AMD FiLL PROTESITIVE CLITHING.
LoAK I[F YUY CAN U0 50 4ITHOUT 2ISKe VEMTILATS AREA. “SJTRALIZE SPILL
SG0A A5d4 GR LINEe WITH TLZA' SHIVEL, CAREFULLY PLACS 4“aTIRIAL INTO Ct
JXY CINTAINER AND CUVeRj REMOVE FRI% AREAe FLUSH STILL AREA wWwITH wWaTt
KCEP LIA3USTISLES (w0OIDy PaPERye JILy =TCe) awa¥Y FRJW SPILLED “MATERIAL,

AKER MEUTPASURY(R) OR NEUTRASILIR) “LOA NA+® 2CI) “EUTRALIZERS

Je Te o
ARE RELIMMENDED FIR SPILLS OF THIS PRCOUCT,

CISPISAL PRGCEDURE
JISPOSE IN ACCIORDANCE wITH ALL APPLICABLE FZ0SRAL, STATS, AYO LTCAL

ENVIRGNMENTAL REGULATIOINS.

SPA AALARDGUS wASTC NUMBER: 7092 (CORROSIVE WASTZ)

VENTILATIUNS
) TLV REQUIREMENTS.

2ESPIRATCRY PROTESCTIUN: RESPIRATCRY PROTECTION REQUIRED IF aIRITRVE

CONCENTRATION =XCEEDS TLV. AT CINCZITRATIONS UP
TO 10C PPMe A CHEMICAL CARTRISGE OESPIRATOR WITH
ACID CARTRIDGE IS RECOMMENDZDs adJve THIS L=ZVELe
‘& SELF=CJUNTAINED BREATHING APPARATUS IS ADVISED.

SAFETY GIGGL=S ANC FACE SHIGLOy JMIFIRM,
PROTECTIVE SUITs ACID-RZSISTANT SGLOVES AR:

RECOMMENDED. :
=m-2=====S==S=SISSTIIT =TT s===z=zz=sssSTz=S==S==SISSISSSSSSSISISIITIIIIIISSS
SECTION IX = STORAGE AND HANDLIWG PRECAUTIDS.
sssssss=sz=s=ss=ssS=3=S=322ISSSITITITSISITIISIZISI IS == s=ss=s=zI=T===TS===
SAF-T=0UATALTM) STORAGZ Culul CODEs YELLUW

SPeCIAL PReCAUTIONS :

KEEP CUONTAINER TISHTLYACLDSEDo 3TORE SEPARATELY AND AWAY FRCM FLAMMA

CONTINUED 3d. PAGE: 4
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JOMESTIC (Decele)

PROPCER SHIPPING MAWE NITRIC ACID (JOVER 40%) ©9TSGN = I[YYHALATIOM HAZAR"
HAZAKD CLASS © IXIJIZER

JIN/NA J42C31

LABELS SJAIDIZERe CJIRRISIVE

KEPORTABLE QUANTITY 1300 L3S.
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+HE INFORMATION PUBLISHED IN THIS MATSRIAL SAFSTY DATA SHEST HAS 3EEN CCMP
FROM JUR EXPERIENCE AND JATA PRESENTED IM VARIOUS TZECHMICAL PUSLICATIONS.

THE USER®S R=SPCNSISLLITY TJ OETZRMIME TYUE SUITASILITY OF THIS INFORMATION
THE ADJPTIUN OF NECESSARY SAFETY PRECAUTIONS. WE ESERVE THE RIGHT TO REVI
MATERIAL SAFETY JATA SHESTS PERIQDICALLY AS NEW INFORMATIOMN SECOMES AvAILA
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ATTACHMENT "C*"

SAFETY PROCEDURES/FIELD OPS

(A copy of the WESTON Safety Officer Field Manual will be kept on site)

orporate Health and Safety Page 31 of 31
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APPENDIX E
LIST OF APPLICABLE REMEDIAL STANDARDS




L. E. CARPENTER SOIL REMEDIATION GOALS

* Based upon the enactment of a Declaration of Enviranmental Restriction on the Wharton Enterprises property.

Contaminant Non Residential Direct | Impact to Ground Water
Contact Soil Cleanup Soil Cleanup Criteria
Criteria (mg/kg) (mg/kg)
Organic Compounds
Arclor 1254 (PCB) 2.0 100
Bis(2-ethylhexyl)phthalate 210 100
Di-n-butyl phthalate 10,000 100
Ethylbenzene 1000 100
Toluene 1000 500
Xylene (total) 1000 10 "
Inorganic Compounds 4
Antimony 340 340
Arsenic 20 *
Lead 600 *
]



GROUND WATER DISCHARGE CRITIERIA

AND

GROUND WATER QUALITY STANDARD

COMPOUND

[ IIES———

L. E. CARPENTER SITE
E—— =T

NEW JERSEY GROUND
WATER QUALITY
STANDARDS' (ppb)

DISCHARGE CRITERIA

(Ppb)

i

Organic Compounds

Ethylbenzene 700 350 j
Toluene 1000 500
Xylenes (total) 40 20
Bis(2ethylhexyl)phthalate 30 30
n-Decane 100™" 50
Di-n-octyiphthalate 100 50 |
1-Ethyl-3-methylbenzene 100"" 50 1'
n-Nonane 100"" 50 "
1,2,3-Trimethylbenzene 100" 50 :n
] 1,2,4-Trimethylbenzene 100"° 50
1,3,5-Trimethylbenzene 100" 50
Chlorobenzene 4 2
Chloromethane 30 15
1,1-Dichloroethane 70 35 I
1,1-Dichloroethene 2 2 —"
cis-1,2-Dichloroethene 10 jl
trans-1,2-Dichloroethene 100 50 1'
Heptane 100°" 50 jl
Tetrachloroethene 100 1 "
1,1,1-Trichloroethane 30 15 "




|

Trichloroethene 1 1

1,1,2 Trichloro-1,2,2- 20,000""" 10,000

trifluoroethane

Carbon Tetrachloride 2 2

Acetone 700 350

Methyi Ethyl Ketone 300 150 Il

[2-Butanone]

Butylbenzyiphthalate 100 50 "

n-Butylbenzene 100" 50 II

1,2-Diethybenzene 100" 50 '!

Diethyiphthalate 5000 2500

Di-n-buytiphthalate S0 450

Isopropylbenzene 300" 150 I

[Cumene]

Naphthalene 30" 15 u
] N-Nitrosodiphenylamine 20 20 1'

1,2,3,4-Tetramethylbenzene 100 50 ]I

Phenol 4000 2000 J

2-Nitrophenol 100" 50

2,4 Dimethyiphenol 100 50

Inorganic Compounds “

Beryllium. 20 20 "

Cadmium 4 2 jl

Chromium (total) 100 50

Copper 1000 500

Lead 10 10

Mercury 2 1

Nickel 100 50 |




Selenium 50 25 1'
Silver 40 20 I
Zinc 5000 2720 "
Antimony 20 20 "
Arsenic 8 8

* 6w Jersey Class Il Ground Water Quality Standards, N. . 7:9-6 et seq.

o Interim Generic Criteria pursuant to NJAC 7:96.7(c)6

XR

Interim Specific Criteria pursuant to NJAC 7:96.7(c)




APPENDIX F
IDENTIFICATION OF REQUIRED PERMITS




LIST OF PERMITS REQUIRED FOR PHASE I REMEDIAL ACTION

L.E. CARPENTER AND COMPANY, WHARTON, NEW JERSEY

Statewide General Freshwater Wetlands Permit - General Permit No. 4
Freshwater Wetlands Transition Area Waver
Stream Encroachment

Well Drilling
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APPENDIX G
WETLAND MITIGATION PLAN
!



WILL BE SUBMITTED UNDER SEPARATE COVER
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APPENDIX H
SOIL EROSION AND SEDIMENT CONTROL PLAN



WILL BE SUBMITTED UNDER SEPARATE COVER




APPENDIX I
PILOT SCALE INFILTRATION GALLERY DESIGN
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PILOT SCALE INFILTRATION GALLERY DESIGN
BACKGROUND

A pilot-scale infiltration system will be located at the L.E. Carpenter site as indicated in
Figure 1. Groundwater from the pump tests that will be conducted at the site will be
collected in Frac tanks and infiltrated into the shallow zone via the pilot-scale infiltration
system. The discharge of groundwater to the pilot-scale infiltration system will serve as a
test to estimate the amount of water that can be discharged at the site using a full-scale
infiltration system. Data from this test will be used to develop design data for a full-scale
infiltration system for disposal of the treated groundwater generated by the final remedy for
the site.

The design basis, sizing, and a description (including sketches) of the pilot-scale infiltration
system are provided below. During this test, the pilot-scale infiltration system will be
gravity-fed, and the rate of infiltration will be dependent upon the capabilities of the
underlying soils. The infiltration capabilities of the underlying soils will be established
during the test.

SYSTEM DESIGN

The pilot-scale infiltration system is approximately 1,400 square feet in area, as indicated in
Figure 2. The system is designed in accordance with the New Jersey construction standards
for subsurface sewage disposal systems (N.J.A.C. 7:9A-7.2). However, the system will
discharge only the treated groundwater and will not discharge sewage. The system will
consist of a 3-inch diameter high-density polyethylene (HDPE) manifold, running along the
western side of the infiltration area at a slope of 1/4-inch per foot, with 3-inch diameter
HDPE laterals spaced 6-feet on-center, as indicated in Figure 2. Groundwater will be
discharged directly to the system from the Frac tank, and the water will infiltrate across the
infiltration area via the perforated, 3-inch diameter laterals. A cross-sectional detail of the
pilot-scale infiltration system is provided in Figure 3. The laterals will be perforated every
2-feet with a 1/4-inch diameter hole along the bottom of the lateral. The laterals will be set
in natural or man-made fine aggregate which meets the specifications listed in Table 1.

The specific requirements of the infiltration system are listed in Table 1. The bottom of the
infiltration system will be level and the entire system, top, sides, and bottom, will be
wrapped in an approved geotextile material (i.e.; Mirafi 140N or Typar 3151). A minimum
of 12-inches of soil cover will be placed on top of the system.
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FIGURE 3 DETAIL OF INFILTRATION SYSTEM
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TABLE 1

SYSTEM SPECIFICATIONS

Bottom of System
Aggregate under laterals
Aggregate above laterals
Geotextile

Depth of aggregate
Manifold

Laterals

Earth cover

Level to +/- 2-inches per 100-feet
Minimum 6 inches

Minimum 2 inches

Top, bottom, and sides of system
Uniform across system

3-inch diameter high-density polyethylene
pipe (HDPE), smooth-walled

Sloped at 1/4" per foot

3-inch diameter perforated, HDPE pipe,
smooth-walled

1/4" diameter holes spaced 2 feet O.C.
along bottom of pipe

Sloped at 4" per 100 feet

Spaced 6 feet O.C.

Minimum 2 feet from sidewalls of system
Minimum 12 inches

Aggregate material - according to the following requirements:

Sieve Size

3/8-inch
No. 4
No. 30
No. 200

Maximum
Percentage

Passing Sieve

100%
90-100%
20-60%
0.0-15%




WESToN

SYSTEM OPERATION AND CAPACITY

The rate of flow from the Frac tank to the system will be regulated by a control valve, and
the rate of flow estimated by a flow meter. During the pilot-scale study, the system capacity
will be established by "flooding" the system to its estimated capacity of approximately 2,750
gallons, and measuring the additional volume of flow the system is capable of receiving over
a given time period.

The total storage capacity of the system, including the aggregate storage capacity and the
laterals, manifold, and connector pipes, is estimated to be approximately 2,750 gallons (380
cubic feet). It is anticipated that infiltration rates will average at least 1-inch per hour based
upon the upper soils consisting of a clay/silt mixture. However, the actual long-term
capacity of the system will be determined during operation of the pilot-scale system.




